University of Massachusetts Amherst

ScholarWorks@UMass Amherst
Doctoral Dissertations

Dissertations and Theses

December 2020

IT’S ALL THE RAGE: AN ANIMATED APPROACH TO SCREENING
FOR POSTPARTUM DEPRESSION
Amanda Gorham
University of Massachusetts Amherst

Follow this and additional works at: https://scholarworks.umass.edu/dissertations_2
Part of the Clinical Psychology Commons, Counselor Education Commons, Educational Assessment,
Evaluation, and Research Commons, Health Policy Commons, Other Psychology Commons, and the
Quantitative Psychology Commons

Recommended Citation
Gorham, Amanda, "IT’S ALL THE RAGE: AN ANIMATED APPROACH TO SCREENING FOR POSTPARTUM
DEPRESSION" (2020). Doctoral Dissertations. 2021.
https://doi.org/10.7275/19128836 https://scholarworks.umass.edu/dissertations_2/2021

This Open Access Dissertation is brought to you for free and open access by the Dissertations and Theses at
ScholarWorks@UMass Amherst. It has been accepted for inclusion in Doctoral Dissertations by an authorized
administrator of ScholarWorks@UMass Amherst. For more information, please contact
scholarworks@library.umass.edu.

IT’S ALL THE RAGE: AN ANIMATED APPROACH TO SCREENING FOR
POSTPARTUM DEPRESSION

A Dissertation Presented
by
AMANDA E. GORHAM

Submitted to the Graduate School of the
University of Massachusetts Amherst in partial fulfillment
of the requirements for the degree of
DOCTOR OF PHILOSOPHY

September 2020
College of Education
Research, Educational Measurement, and Psychometrics

© Copyright by Amanda E. Gorham 2020
All Rights Reserved

IT’S ALL THE RAGE: AN ANIMATED APPROACH TO SCREENING FOR
POSTPARTUM DEPRESSION

A Dissertation Presented
By
AMANDA E. GORHAM

Approved as to style and content by:
___________________________________
Jennifer Randall, Chair

Lisa A. Keller, Member

____________

Tiffany A. Moore Simas, Member

________________
Rachel Teixeira, Member

Jennifer Randall
Associate Dean of Academic Affairs
College of Education

DEDICATION
To the mothers who are no longer here to tell their stories. This is for you.
And to my children who made me crazy, made me strong, made me brave. You are my
everything.

ACKNOWLEDGMENTS
Writing this dissertation has marked the end of a journey. One that I could not
have completed without the support of so many incredible humans.
I would like to thank Dr. Jennifer Randall for her unwavering faith and expertise.
Without your support and guidance, this work would not have been possible. I started
with an idea, but it was you who highlighted how my previous work with animation
could be a part of this research. Thank you to my committee members, Dr. Lisa Keller,
Dr. Tiffany Moore Simas for your insightful suggestions and encouragement.
I’d especially like to thank Rachel Teixeira for the many phone calls across time
zones, talking through ideas and planning for the future of this research. Rachel, your
clinical expertise has been vital to this work, and your friendship has given me the
stamina to endure this process as a fellow mom.
To department faculty—Dr. Jennifer Randall, Dr. Lisa Keller, Dr. Craig Wells,
April Zenisky, Dr. Stephen Sireci, Dr. Scott Monroe, and Dr. Ronald Hamilton, thank
you for providing me with the confidence, knowledge, and skill required to approach this
immense undertaking, and for continually making it possible for me to succeed in higher
education as a mother of young children. To Dr. Craig Wells, I am forever grateful for
your counsel, guiding me through the unknowns of my work.
To Dr. Gretchen Rossman: I cannot begin to express my appreciation for you
influence in my life and this research specifically. By exposing me to qualitative
research methods, you unearthed a very vibrant part of my being that I had not yet
known. I am forever grateful for your teachings, in methodology and in life.
Thank you to Dr. Ximena Zuniga for expanding my mind and teaching me to
view the world and my work through a critical lens. Social justice work is now an
integral part of my personal and professional life and though I still have much to learn,
my research would be deeply flawed if I did not have such an awareness of systems of
oppression as a result of your teachings.
Most importantly, this milestone would not have been reached without my
husband’s complete faith in me and the flexibility of my children. Thank you for
believing in me, for believing in this dream, and for coming right along with me. This
has been one of our greatest and most formative adventures. And to my parents who
were always there for my children when I could not be and who supported me every step
of the way—every conference requiring child care, every desperately needed nap
resulting from too many late nights studying, and every struggle to regain my footing—
thank you from the bottom of my heart.
And lastly, to the clinicians who sacrificed time to participate in this research, and
to the mothers who courageously shared their stories with me: I am forever grateful. This
research is for you and I am so fortunate to have been granted your trust. You shaped
this work, raising it to far higher heights than I could have on my own.

v

ABSTRACT
IT’S ALL THE RAGE: AN ANIMATED APPROACH TO SCREENING FOR
POSTPARTUM DEPRESSION
SEPTEMBER 2020
AMANDA E. GORHAM
Ph.D., UNIVERSITY OF MASSACHUSETTS AMHERST
Directed by: Professor Jennifer Randall
Postpartum depression presents a complication for mothers which can, in some cases, be
severe and even life-threatening. Instruments commonly used to screen for this
psychological condition have been challenged by an extensive body of literature, with
many mothers being unidentified and even untreated for their symptoms. The presented
research introduces a newly developed screening instrument for detecting probable
postpartum depression using text-free scenario-based animations, based on the lived
experience of the condition as qualified by empirical research and the existing body of
literature. Developed items were controlled for quality via Think Aloud Protocol and
alignment studies with subject matter experts (mothers and clinicians). A consequently
revised version of a scale was piloted within the United States (N=433) using an online
survey platform and was tested for psychometric quality. Overall, the presented studies
show promise for this newly developed tool and provide ample reason to believe that
using animated scenario-based items to measure the construct of postpartum depression
in a screening context is a viable option for practice and a method that deserves
additional research. Additional research related to the practicality of this method of
assessment and its potential to increase access and fairness in receiving care for mental
health conditions is needed. The development of this assessment has the potential to
innovate psychological screening practices and clinical assessment for patients at large.
This approach to assessment, being patient-informed and technology-based, provides
promise for lowering the rate of maternal suicide, creating a common language between
patients and providers, and potentially expanding the field of psychological assessment
by forming ways of reaching those who have been missed by limited screening tools (i.e.,
historically marginalized groups). By freeing instrument development from typical
protocol and grounding the entire process in the lived experience, using animation
introduces an innovative method of assessing which is not only feasible, but also favored
by the users themselves.
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CHAPTER 1
PREFACE

1.1 A History of Postpartum Depression
Postpartum depression is a clinical condition that has been studied by physicians
and other scholars for centuries. The first documented reference to postpartum
depression comes from Hippocrates, who proposed that symptoms of delirium, mania,
and irritability were a result of fluid released from the uterus following birth being
suppressed and flowing to the head. He also hypothesized that increased blood flow in
the breasts was an indication of madness. (Hamilton, 1962, p. 126). These theories
related to an excess of moisture in the body post-birth survived for over one thousand
years and notable evolution is not documented until the sixteenth century, when mental
illness is more frequently labeled as sorcery or demonology (Tasca, Rapetti, Giovanni
Carta, & Fadda, 2012, p. 110).
Beginning with the publication of the Malleus Meleficarum in 1486 (Kramer &
Sprenger, 1982), referred to as the “worst condemnation of depressive illness and women
to be found throughout the course of Western history,” (Tasca, Rapetti, Giovanni Carta,
& Fadda, 2012, p. 114) and ending with the close of the eighteenth century, thousands of
innocent women were put to death. It was in the eighteenth century that mental illness in
women, referred to as hysteria, began to be thought of as a condition of the brain and not
of the uterus. Consequently, women have reported resistance to disclosing symptoms of
mental illness since the eleventh century (Tasca, Rapetti, Giovanni Carta, & Fadda, 2012,
p. 112). It wasn’t until the mid-nineteenth century when Jean-Etienne Esquirol became
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one of the first physicians to describe postpartum psychiatric illness in detail. Esquirol
reinforced the use of baths for treatment, but congruent with medical practices of the
time, also added the use of purgatives and large doses of opium (Hamilton, 1962, p. 126127).
In 1858, the Treatise on Insanity in Pregnant, Postpartum, and Lactating Women,
by Lois-Victor Marcé, was published, marking a pivotal point in how the medical
community addressed maternal mental health by identifying postpartum depression as
distinct from other psychiatric malady and attributing women’s suffering to biological
changes resulting from giving birth. Throughout this period, the medical community still
grasped onto the concept of excess fluids causing mental disturbance in women postbirth, recommending bleeding to relieve inflammation, use of restraints, or separation
from the infant (Hamilton, 1962, p. 127-30).
In the early twentieth century, Dr. James Hamilton published a revolutionary
book Postpartum Psychiatric Problems (1962), which is still today the only clinical book
entirely dedicated to postpartum mental illness. Fortunately, with this contribution, the
theories that prevail today regard hormonal changes as a probable cause for postpartum
depression (Hamilton, 1962; Wisner, Parry, & Piontek, 2002, p. 194-199), though
agreement on its distinction from conditions affecting the general population has yet to be
reached. It was not until the nineteen-nineties that medications were developed to treat
depressive symptoms and were subsequently recommended for postpartum women for
the treatment of postpartum depression, showing success in clinical studies.
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It was around this time that the fourth edition of the Diagnostic and Statistical
Manual of Mental Disorders (1994) was updated to include a postpartum onset specifier;
however, symptoms were not specific to postpartum and the period of onset was limited
to the first four weeks following birth. In the following decade, screening for postpartum
depression became increasingly commonplace; however, as with the nature of diagnosis,
agreement on such practices has varied.

1.2 Postpartum Depression Today
Today, postpartum depression presents a complication for mothers which can, in
some cases, be severe and even life-threatening. Screening for this condition is
conducted by many medical practitioners in the United States and is recommended by
both the American College of Obstetricians and Gynecologists and the Association of
Women's Health, Obstetric and Neonatal Nurses. Instruments commonly used for this
have been challenged by an extensive body of literature, with many mothers being
unidentified and even untreated for their symptoms. Commonly used instruments in the
United States have come under criticism, especially in recent years, with numerous
studies pointing to issues of validity relative to subgroups of mothers. These studies
support the need for an improved screening instrument for which the interpretation of
results holds for all postpartum women, regardless of age, race/ethnicity, socioeconomic
status, geographic location, literacy level, native language, or person or perceived stigma.

1.3 Chapter Overview
The following text describes the design, evaluation, and validation of an
innovative screening instrument for postpartum depression that aims to mitigate barriers
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to identification and treatment commonly cited in the existing body of literature, as
previously noted. Studies are organized into three chapters: one exploring the lived
experience of postpartum depression, one evaluating the developed screener, and one
further investigating the screener across groups of mothers. The presented instrument
uses scenario-based animations to detect probable postpartum depression without text or
culturally specific features. Further development is required as a result of these studies;
however, this application of technology for clinical assessment purposes shows promise
for maternal mental health and for clinical assessment at large.
Chapter One presents a qualitative study which captures the lived experience of
postpartum depression through the voices of mothers and clinicians using interviews and
a survey. The collected responses were analyzed using a framework method. Symptoms
commonly experienced but not captured in the clinical definition of the condition are
highlighted. The importance of recognizing the impacts of stigma on help seeking for
mothers and the importance of screening for postpartum depression are commonly
touched upon by clinicians. Themes resulting from this study can be found integrated
into later chapters, as they informed the development of content for this new screening
instrument.
Chapter Two presents the newly developed screening instrument for detecting
probable postpartum depression using text-free scenario-based animations. Think Aloud
Protocol (TAP) studies and alignment studies with subject matter experts (mothers and
clinicians) conducted for quality control of items are presented. Finally, the final version
of the scale, revised based on data collected from TAP and alignment studies, was piloted
within the United States. Results of analyses of rating scale utility, measurement quality,
4

and relation to an existing postpartum depression scale are discussed. Overall, findings
support using animated scenario-based items to measure the construct of postpartum
depression.
Studies presented in Chapter Three further evaluate the psychometric quality of
the animated instrument. Criticisms of postpartum screening raised in the literature are
largely dependent on social identity, with instruments behaving differently and
insufficiently for mothers of color, mothers who do not speak English fluently, and
adolescent mothers. Results of analyses of differential item functioning and multi-group
confirmatory factor analysis, are discussed, testing for measurement invariance for White
and non-White mothers. Studies support measurement invariance with respect to race
and provide ample reason to believe that using animated scenario-based items for selfreport assessment is a viable option and a method that deserves additional research.
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CHAPTER 2
ALL THE RAGE: UNDERSTANDING THE LIVED EXPERIENCE OF
POSTPARTUM DEPRESSION
Postpartum depression presents a complication for mothers which can, in some cases, be
severe and even life-threatening. Instruments commonly used to screen for this
psychological condition have been challenged by an extensive body of literature, with
many mothers being unidentified and even untreated for their symptoms. This study,
through interviews and surveys, aimed to capture the lived experience of postpartum
depression through the voices of mothers and clinicians. The collected responses were
analyzed using the framework approach. Most commonly, mothers described their
experience as feeling like something foreign had taken over their mind. Interestingly, the
most prominent symptom noted by mothers was a sense of anger and/or rage—a
symptom that is not currently listed under clinical diagnostic criteria. Clinicians echoed
the importance of recognizing the impacts of stigma on help seeking for mothers and
specifically referred to the practice of screening as an important piece of the postpartum
care they provide. Ultimately, results will be used to inform the development of an
innovative screening instrument for detecting probable postpartum mood and anxiety
disorders.
2.1 Introduction
In mid-2018, a woman arrived for a regularly scheduled obstetric appointment,
six weeks after giving birth. As she sat in the waiting room holding the clipboard and
pen with one hand, she held her newborn daughter with the other. People around her
were staring. She thought back to when her first child was born. She was handed this
same clipboard with the same postpartum depression screening questionnaire. At that
time, as an insecure and unaware first-time mother, she completed this questionnaire with
the same intent of any other assessment she had encountered in her life: to pass. This was
different, though. This time, she knew she couldn’t leave the doctor’s office without
help. She was scared of how she had been feeling and what she had been thinking over
the past few weeks, but mostly she was terrified of what would happen when they knew
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how bad it was. This time, she answered the questions of the screener with what felt like
just enough honesty to get someone’s attention.
She didn’t tell the medical team about the delusions, the horrifying intrusive
thoughts, or the feeling that something foreign had taken over her mind. She didn’t tell
them that she was convinced that her family was better off without her. She kept the
conversation “safe” because she had a toddler to get home to and couldn’t chance being
taken from her children—a risk she was certain existed. On a scale ranging from zero to
thirty, with a cut off score of thirteen, she scored a twenty-three. What followed was an
artifact of an insufficiently informed and unstandardized response system: admittance
into a psychiatric emergency “holding” unit with newborn in hand and toddler at home,
visible struggle of providers to determine what action to take, and twelve hours of
waiting to know if she was going to be allowed to go home. All she wanted to do was go
home. Again, she lied to achieve her intent.
This narrative is presented for two reasons. Firstly, it highlights the commonly
reported and significant difficulties mothers have with accessing care for their mental
wellbeing during the postpartum period, especially in a way that feels safe to them
(ACOG, 2018; Henshaw, Durkin, & Snell, 2016; Ko, Rockhill, Tong, Morrow, & Farr,
2017). It also serves to bring attention to the barriers of current screening practices used
in the United States and other areas of the world (ACOG, 2018; Drake, Howard, &
Kinsey, 2014; Ko, Rockhill, Tong, Morrow, & Farr, 2017; Milgrom, Mendelsohn, &
Gemmill, 2011, p. 301). Current research suggests there is need for improvement in both
respects, which this research aims to address by contributing to the development of a new
approach to psychological screening.
7

A secondary purpose of presenting this lived experience lies in the trustworthiness
of the presented research. This brief narrative is that of the researcher herself. Having
experienced postpartum depression, anxiety, and bipolar depression between her two
postpartum experiences, significant consideration of her positionality in the design of the
following study was necessary. As a white, cisgender, economically stable, highly
educated mother, her social identity and resulting privilege has the potential to undergird
her choices and what she is willing to accept as truth in any research context.
Reger (2001) states that emotions are a “crucial part of the research process” and
that “by ignoring emotions, researchers can be caught in an emotion versus reason
dichotomy and risk losing a voice in which to tell their subjects’ stories” (p. 605). In
recognition of the researcher’s emotional connection to this work, it is believed that this
association has allowed her to form trusting relationships of experience sharing with
study participants and to be more accepting and considerate of the entire emotional
experience of others as truth.
Also important to recognize is the researcher’s education around systems of
oppression, which has enabled her to participate in this research with a critical lens,
acknowledging the influence of her privilege and understanding that the unique
experience of historically marginalized and minoritized individuals whom clinical
research has long excluded is integral to this work. This study serves to provide a
fundamental understanding of how postpartum mental illness manifests for mothers of
various social identities so that the development of the resulting instrument which this
research will inform can be truly relevant to any mother.
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2.1.1 Theoretical Framework
Postpartum depression is a psychological condition experienced during a period
of time after giving birth (postpartum), described by the American College of
Obstetricians and Gynecologists (ACOG) (2018) as a major or minor depressive episode
that occurs during the first year after delivery (p. e208). Symptoms of postpartum
depression are variable depending on the source. Though postpartum depression can be a
debilitating condition, treatment rates remain low (Henshaw, Durkin, & Snell, 2016, p.
102), and experiencing other postpartum mood disorders such as postpartum anxiety can
negatively impact recovery (Yawn, Bertram, Kurland, & Wollan, 2015, p.689).
Though research focused on maternal mental health, and more specifically related
to postpartum depression is limited, the Center for Disease Control (CDC) claims that up
to one in nine women experience postpartum depression symptoms, with rates differing
depending on age, race/ethnicity, and geographical location (Ko, Rockhill, Tong,
Morrow, & Farr, 2017, p. 156-157). In some cases, estimates based on this study were as
high as one in five women (Ko, Rockhill, Tong, Morrow, & Farr, 2017, p. 156-157). It is
important to emphasize the self-reported nature of the data used for this study and many
others that attempt to determine the prevalence of maternal mental illnesses. Though the
CDC was able to quantify an approximation of the number of women willing and able to
identify, understand, and report their symptoms, these numbers do not capture the
number of women experiencing the condition. In fact, it is acknowledged as a last
remark in the CDC study that “nearly 60% of women with depressive symptoms do not
receive a clinical diagnosis, and 50% of women with a diagnosis do not receive any
treatment,” (Ko, Rockhill, Tong, Morrow, & Farr, 2017, p. 156-157). Researchers and
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government agencies have conferred that postpartum depression is underdiagnosed
because some symptoms of the condition, such as changes in sleeping and eating habits,
are confounded by the physiological changes normally occurring during the postpartum
period (ACOG, 2018, p. e209).
One barrier that stands between a mother’s lived experience and an honest report
of symptoms lies in perceived and personal stigma, which has been shown in many
studies to reduce help-seeking and stands as a major challenge in treatment (Milgrom,
Mendelsohn, & Gemmill, 2011, p. 301; Drake, Howard, & Kinsey, 2014, p. 305). This
subject becomes especially important for particularly vulnerable mothers--those of lowincome status--who report feeling reluctant to report their symptoms for fear that their
baby could be removed from them (Drake, Howard, & Kinsey, 2014, p.309). Mothers
commonly report feeling concerned that depression indicates failure, and fear the
perceptions of others (Flynn, Henshaw, O’Mahen, & Forman, 2010, p. 13). More
generally speaking, women are, at large, reportedly uncomfortable with self-reporting
mental health symptoms (Price, Coles, & Wingold, 2017, p. 237).
Clinically speaking, a significant issue related to screening for probable
postpartum depression results from the lack of agreement on what the symptoms of
postpartum depression really are. The Diagnostic and Statistical Manual of Mental
Disorders (DSM-5) (American Psychiatric Association, 2013) does not provide a
standardized set of criteria for any maternal mental illness, leaving organizations,
researchers, and clinicians in a discrepant state. The definition provided by maternalfocused organizations is different from what is provided by the DSM, with respect to
listed symptoms, but also to the eligible time for diagnosis. Syndrome criteria
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established by an array of maternal and clinical sources can be seen in Table 2.1
(American Psychiatric Association, 2013; American Psychological Association (APA),
2007; Bennett, 2016; Postpartum Support International (PSI), "Depression During
Pregnancy & Postpartum"). Empirical data show differences in how mothers understand
the symptoms of postpartum depression, leading to the possibility of ignoring or
minimizing symptoms that could be at most seriously consequential, or at least treatable.
In recognition of rate of unidentified postpartum depression, the ACOG issued a
committee opinion in May 2015 recommending screening for perinatal mood disorders at
least once during the perinatal period, which ranges from pregnancy through 12 months
postpartum. The report was updated in November 2018 to include additional
recommendations and research, with direct mention of substantiated clinical benefits for
screening (ACOG, 2018, p. e208). Numerous studies have been published in support of
screening for perinatal depression to prevent the negative effects of untreated depression
for mothers and babies (Price, Coles, & Wingold, 2017, p. 231). Early detection is
shown to lead to better management and could potentially reduce prevalence of
depression (AWHONN, 2015, p. 687; O’Connor, Rossom, Henninger, Groom, & Burda,
2016, p. 388). While screening for postpartum depression has been shown to be
significantly related to increased identification rates (Milgrom, Mendelsohn, & Gemmill,
2011, p. 301), it is also seen as an effective tool for learning more about the needs of
mothers as a whole and in different areas of the population (Price, Coles, & Wingold,
2017, p. 237).
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Table 2.1 Postpartum Depression Symptoms by Organization
Symptoms

American
Psychological
Association

American
Pregnancy
Association

Postpartum
Support
International

American Psychiatric
Association
(DSM 5)

Timeframe for classification

Days to months
after delivery

Delivery to one
year postpartum

Pregnancy to one
year postpartum

Pregnancy to four
weeks postpartum

Anger, Irritability

X

X

X

Anxiety or panic attacks

X

Appetite disturbance or big appetite changes
(usually a decrease)

X

X

X

Crying
Crying uncontrollably for very long periods
of time

X

X
X

Depressed mood

X

Difficulty concentrating, remembering
details, or making decisions

X

Sleep disturbance/difficulty sleeping at night
(even when the baby is sleeping)

X

X

Disinterest in the baby, family and friends

X
X
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X

Symptoms

American
Psychological
Association

American
Pregnancy
Association

Postpartum
Support
International

Fatigue or loss of energy

X

Fear of being left alone with the baby

X

Fear of not being a good mother

X

Feeling overwhelmed

X

Frequent crying

X

Guilt

X

Hopelessness
Sleeping too much

X

X

X

X
X

X

Low self-esteem
Misery

X

X

Lack of emotion
Loss of pleasure or interest in things you
used to enjoy

American Psychiatric
Association
(DSM 5)

X

X
X

Psychomotor agitation or retardation

X
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Symptoms

Racing, scary thoughts

American
Psychological
Association

American
Pregnancy
Association

Postpartum
Support
International

X

Recurrent thoughts of death, recurrent
suicidal, or a suicide attempt or specific plan
for committing suicide
Sadness

X

X

X

Shame

X

Thoughts of hurting oneself or the baby

X

Worry
Worthlessness

American Psychiatric
Association
(DSM 5)

X
X

X
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Commonly used screening tools have been criticized for their inability to measure
postpartum depression invariantly across groups of people (McGuinness, Medrano, &
Hodges, 2013; Price & Masho, 2014; Venkatesh, Zlothick, Triche, Ware, & Philipps,
2014) and across timepoints (Venkatesh, Zlothick, Triche, Ware, & Philipps, 2014, p.
e49; Phillips, Charles, Sharpe, & Matthey, 2009, p. 108; Cunningham, Brown, & Page,
2015, p.793) and have also been found to measure the construct differently than intended
(Milgrom, Mendelsohn, & Gemmill, 2011, p. 306; Coates, de Visser, & Ayers, 2016, p.
1016; Phillips, Charles, Sharpe, & Matthey, 2009, p. 107; Swalm, Brooks, Doherty,
Nathan, & Jacques, 2009, p. 515, 520). Mothers and researchers alike have
communicated a need for more research related to maternal mental health, expanding
beyond postpartum depression, and a deeper understanding of women’s experiences
(Chaudron & Nirodi, 2010, p. 403; Price & Masho, 2014, p. 765).
Minimally, there are two advancements that must be made before rigorous
research substantiating the construct of postpartum depression can be carried out. For a
condition to be researched, the condition must be detectable (i.e., screened for), and for
the condition to be detectable, it must be identifiable (i.e., clinically defined by diagnostic
criteria). Tantamount is the notion that this progress must be made for all women. By
developing a screener using an innovative approach grounded in the lived experience of
postpartum depression, this needed advancement has the potential to be realized.
Teaford, Goyal, and McNeish (2015) summarized the necessity for advanced
screening instruments by explaining that with the “well-documented risks of untreated
PPD, stigma of PPD, and the increased use of the internet to search for healthcare
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information,” providers need alternate modes for screening (p. 582). Use of technology
has been widely studied for assessment of postpartum depression, using a computerbased version of a commonly used questionnaire. Results have shown this modality to be
a low cost, sustainable, easily accessible (Selix, Henshaw, Barrera, Botcheva, Huie, &
Kaufman, 2017, p. 228) way to potentially improve screening outcomes for low-income
mothers and to remove barriers of literacy, language, privacy concerns, and lack of
transportation. Increased reliability and a higher response rate have also been
demonstrated as a result of online administration. (Pineros-Leano, Tabb, Sears, Meline,
& Huang, 2014, p.211; Teaford, Goyal, & McNeish, 2015, p. 582). Paper screeners
related to sensitive topics are subject to social desirability or acceptable response bias
(i.e., perceived stigma), according to Drake, Howard, and Kinsey (2014); however online
screening was shown to decrease the inclination to report a socially desirable response. It
is believed that this is a result of a greater sense of privacy and lack of perceived
judgement associated with participating in an online activity (p. 309). In regard to
explicit acceptability, another study found that most women (86%) were okay with
screening on an electronic device (Walker, Murphey, & Xie, 2016, p. 614).
The following empirical study explores the lived experience of postpartum
depression and the experience with screening to supplement existing literature and
provide support for content in developing a new innovative screener for detecting
probable postpartum depression.
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2.2 Methods
2.2.1 Data Collection
To learn about the lived experience of postpartum depression and perceptions of
screening tools and practices through the eyes of mothers, surveys and interviews were
used as mechanisms for data collection. The presentation of postpartum depression and
practices for screening, from a clinical perspective, were better understood through
interviews with clinicians specializing in maternal mental health. The following section
describes each data collection method of the study in terms of purpose, design,
recruitment, and materials.
Several support groups for new mothers were contacted to inquire about
participation in the study. Facilitators/directors were asked to leave flyers for their
clients/participants describing the study and offering contact information for setting up an
interview with the researcher. While several local groups were contacted, two consented
to distributing flyers. No mothers contacted the researcher to engage in an interview.
As a planned alternative means for data collection, reaching a wider sample of
mothers geographically, a survey was administered to collect the lived experience of
postpartum depression in the United States and learn more about the interaction women
have had with screening instruments. Results from the survey were intended to inform
the content of the screening tool and highlight any communicated need for innovation in
how postpartum depression symptoms are measured.
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Table 2.2 Items Included in Survey for Mothers
Item
No.

Item Text

Q1

At any time after giving birth, did you experience postpartum depression?

Q2

Which of the options below best describes your race/ethnicity?

Q3

Is your native language something other than English?

Q4

What is your age in years?

Q5

In which of the United States do you currently reside?

Q6

Are you currently employed?

Q7

Were you employed when you gave birth to you children?

Q8

Did you take a leave of absence (family medical leave or maternity leave) when you had your child(ren)?

Q9

Which of the following best describes your relationship/marital status?

Q10

What is your general perception of motherhood?

Q11

How long ago was your most recent experience with postpartum depression?

Q12

Which child's birth is related to your postpartum depression? Select all that apply.

Q13

At what point, postpartum, were you diagnosed with postpartum depression (in the most recent case)? If you were not
medically diagnosed, please indicate when you realized you likely had postpartum depression.

Q14

Are you currently being treated for depression, postpartum or general?
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Item
No.

Item Text

Q15

If yes, how would you rate the current level of your condition over the past seven days?

Q16

For your obstetric care, do you see a doctor, licensed midwife, or other medical professional?

Q17

Did you enlist the help of a doula for the birth related to your most recent postpartum depression?

Q18

Describe the moment that you knew you (probably) had postpartum depression? Where were you, what was
happening around you, what event occurred? Please be as descriptive as possible.

Q19

How did postpartum depression make you feel? Please be as descriptive as you are comfortable with.

Q20

What symptoms of your postpartum depression were most defining? For example, one might say “I really knew I had
postpartum depression because I felt __” or “I had __.” If someone else alerted you to your condition (perhaps a
spouse or family member), you may include that as well.

Q21

If you saw a woman who was experiencing the same condition as you, what do you think you would see? How would
she look, feel, interact with her family, interact with the world around her, etc.?

Q22

If a woman told you that she thinks she has postpartum depression but isn’t sure, what would you say to her?

Q23

What tools/methods were used to diagnose your postpartum depression?

Q24

How did you feel about the tools/methods used to diagnose your condition? Were you satisfied with them or not, and
how so?

Q25

How do you feel your postpartum depression affected your relationship with your baby?

Q26

How did postpartum depression affect your relationship with other people?

Q27

How did postpartum depression impact your day-to-day life?
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Table 2.2 displays items included in the survey, intended to get at the overall
experience of postpartum depression (i.e., screening, symptoms, life changes,
relationships, etc.). Twenty-seven items made up the instrument, which was
administered online, with the first seventeen items being selected response and the
remaining items eliciting constructed responses. The first seventeen items of the survey
were included to allow the researcher to postulate about the generalizability of the results,
while the other selected response items were intended to be used to distinguish between
different levels of postpartum depression experience (e.g., severity, recentness of
experience, number of experiences). Items eighteen through twenty-two ask about
postpartum depression experience, while items twenty-five through twenty-seven were
included to learn more about perceived consequences of experiencing postpartum
depression. The remaining items (twenty-three and twenty-four) asked explicitly about
perceptions of screening and clinical encounters. Respondents were not required to
respond to any questions on the survey and identities of respondents were anonymized by
the survey host site. A copy of the survey, with formatting and response options
included, can be found in the Appendix.
To be eligible to participate in the survey, individuals were required to be mothers
residing in the United States who were at least 18 years of age, residents of the United
States, and experienced postpartum depression at some point in their life, regardless if it
was officially diagnosed or not. Recruitment for the survey was facilitated by contacting
a list of seven mother-focused support groups and thirty medical facilities (Obstetrics &
Gynecology), employing snowball sampling with group directors and practice managers.
Postcards describing the survey purpose and the research, including a link to the online
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survey, were distributed to each willing group/office and can be found in the Appendix.
Those who chose to participate were able to enter into a separate raffle (to maintain
anonymity) as an incentive; however, this information was not included on the postcard.
The final stage of the study involved interviewing clinicians about their
experience screening for, diagnosing, and treating postpartum depression. Scripted
interviews were conducted with three consenting medical professionals: two mental
health professionals and one medical professional specializing in women’s health.
Names and any identifying information remain anonymous, as do professional
affiliations. Table 2.3 displays interview questions, accompanied by predetermined
potential follow up questions, which were sent to all interviewees in advance of the
interview.
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Table 2.3 Interview Questions for Clinicians
Question

Possible follow up questions

1

How long have you been in your current
position?

2

Tell me about your experience with
postpartum depression.

3

Regarding postpartum mood disorders
such as postpartum depression, anxiety,
and psychosis, describe what you see
(i.e., how do these conditions typically
present themselves in the people you
see).

a. Please speak to mild, moderate and more severe types of situations.
b. Would you describe postpartum anxiety, depression, and psychosis as being
different from general anxiety, depression, and psychosis?

4

What is most commonly seen in terms of
the type of mood disorder?

a. What is most commonly seen in terms of the level of the different conditions?
Mild, moderate, severe?

5

Who usually identifies that help is needed a. Is it typically the patient, someone who knows the patient, or a medical
for the individual?
professional identifies that there is an issue present?
b. Is this different at different levels?
c. How often would you say you diagnose, evaluate, or treat a woman with a
postpartum mood disorder?
d. What are your thoughts on the prevalence of postpartum mood disorders?
Why do you see these conditions at the rate you are seeing them?

6

Are women diagnosed with postpartum
mood disorders most commonly at the 6week follow up appointment, before then,
or after then?

a. How do you feel about the system/protocol for diagnosing women with
postpartum mood disorders?
b. Is the screening tool used a thorough and effective tool?
c. Would you make any changes?
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2.2.2 Data Analysis
The collected responses were analyzed using a framework method. Framework
analysis (Ritchie & Spencer, 1994), as described by Srivastava and Thomson (2009), is
well suited for research that “has specific questions, a limited time frame, a pre-designed
sample (e.g. professional participants) and a priori issues (e.g. organizational and
integration issues) that need to be dealt with” (p. 73). Analysis of the data was conducted
in stages, including familiarization, identification of a thematic framework, coding,
charting, and mapping and interpretation (Ritchie & Spencer, 1994). Table 2.4 (Ritchie
& Spencer, 1994, Srivastava & Thomson, 2009, p. 76) describes each stage in detail.
Once the researcher was familiarized with the collected data a thematic
framework was developed. Table 2.5 shows the thematic framework and corresponding
coding scheme for the data collected from both mothers and clinicians. Once data were
coded and charted, using QSR International's NVivo 12 software (2018), data were
interpreted by locating word and phrase repetition, comparing primary and secondary
data, and searching for missing information.
To uncover key concepts, patterns, and relationships during interpretation, data
were scanned for repeating words, phrases, and sentiments. Words like irritable, angry,
and rage, for example, if found in numerous accounts of postpartum depression
experience, coded as self-reported symptoms, would therefore be extracted as a
commonly reported symptom. Additionally, all cases in which women reported feeling a
negative change in familial relationships as a result of their condition could contribute to
the realization of an association between social stigma and personal stigma.
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Table 2.4 Stages of Framework Analysis
Stage

Description

Familiarization

The researcher becomes familiar with
the data through immersion and
becomes aware of key ideas and
themes in the process

Identification of a thematic framework

Once emerging themes or issues have
been identified (without forcing the
data to fit issues identified in the
literature), notes taken during the
familiarization stage are used to form
a thematic framework that will be
used to code the data.

Coding

Segments of data are assigned codes,
corresponding with themes identified
in the thematic framework.

Charting

Charts are created to pull data from
the original context (person-level
records) using themes as headings,
allowing the researcher to view all
segments relevant to a particular
theme in one space.

Mapping and interpretation

Charts are analyzed to identify
patterns, relationships, and concepts.
Diagrams may be created from the
charts to assist with understanding of
the phenomenon being analyzed.

Subsequently, findings were compared with key issues found in the body of
existing literature. Of special interest were potential differences between reported
symptomatology by mothers and by clinical organizations, as well as similarities between
reported screening experiences of both mothers and clinicians and documented issues
with screening. In addition to comparing themes which are present in the data, the
interpretation of results will also include observation of key elements (e.g., symptoms,
specific issues with screening instruments) that are not mentioned by respondents that,

24

based on the literature, were expected to be mentioned. Results from this analysis of
collected data are outlined in the following section, followed by a discussion of
interpretations, study limitations, and resulting implications.
Table 2.5 Thematic Framework
Overarching Theme

Categories

Lived Experience of
Postpartum
Depression

Personal
identification

● Self-reported symptoms
● Feeling/experience that made
having PPD clearly evident

Clinical experience

● Diagnosis
● Experience with screening
● Interaction with medical
professionals/system

Perceived Impact

● Relationships
● Stigma

Clinical
Presentation

● Common symptoms across women
● Barriers to help seeking

Screening

● Experience with screening tools
● Perceptions of screening tools
● Perceptions of screening as a
practice

Clinical Perspective
of Postpartum
Depression

Codes

2.3 Results
2.3.1 About the Sample
2.3.1.1 Mothers
Recruitment efforts resulted in a sample size of forty-nine consenting survey
participants who indicated having experience with postpartum depression. Only
responses of those who answered both selected-response and open-text items were used
for the analysis, narrowing the sample to twenty participants. Women in this sample
described themselves predominantly as White (85%) and native English speaking
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(100%), with an average age of thirty-three years old (see Table 2.6). Most reported
residing in Massachusetts at the time of participation, though eleven of the United States
are represented, including: Alabama, California, Hawaii, Kentucky, Maryland,
Pennsylvania, Tennessee, Texas, Virginia, and Washington.
Table 2.6 Sample Demographics
Race/Ethnicity
Hispanic/Latinx

15%

White

85%

Native Language
English

100%

Non-English

0%

Mean = 33

Max = 55

Age
In Years

Min = 25

Women were asked to respond to several questions related to their experience as a
mother. This information was useful for understanding the tenor of the sample and how
that might shape responses to opinion-based questions, but also for exploring how
different facets of the postpartum experience might be attributed to variability in how
postpartum depression is experienced. When asked about their general perceptions of
motherhood, women most commonly reported (65.0%) being happy as a mother often,
almost always, or always. The remaining 35% of the sample indicated being happy as a
mother sometimes (30.0%) or rarely (5.0%). No respondents indicated being happy as a
mother never or almost never.
Specific to their experience with postpartum depression, participants were asked
about the timing of the experience with the condition. Half of the sample (50%)
indicated being clinically diagnosed with postpartum depression, while the other half was
never officially diagnosed. Interestingly, of those who were officially diagnosed, all
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reported their diagnosis being made within the first six months, while those who were not
clinically diagnosed reported recognizing their symptoms even over a year after giving
birth. The most common time of diagnosis, or the most common time of realizing
postpartum depression was likely for those who were never diagnosed, was prior to six
weeks postpartum, with only one respondent being diagnosed at the traditional six-week
postpartum obstetric appointment, at which screening typically takes place.
In regard to the recentness of their experience, most of the sample (70%)
indicated going through their condition within the past year. More than half of the
sample (66%) reported experiencing postpartum depression for the first time as a firsttime mom. A small number of participants experienced postpartum depression with
numerous births, though most reported only one experience. At present, 50% of
respondents indicated that they are currently being treated for depression, with 35%
undergoing treatment for postpartum depression and 15% for general depression. Of
those who are currently depressed, 50% reported a mild condition and the remaining
reported their condition to be moderate.

2.3.1.2 Clinicians
Eight relatively local clinicians with advertised special interest in maternal mental
health were contacted via phone or email to request an interview. Of those contacted,
interviews were successfully scheduled and conducted with three professionals, two
mental health clinicians and one teaching hospital faculty of Obstetrics and Gynecology
with special interest in perinatal mental health.
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2.3.2 Identifying Postpartum Depression
Women participating in the data collection were asked to describe the incidences
or experiences that led them to believe that they may have PPD. Reasonably, one could
assume that if women identified their need for treatment or help mainly through
experiencing one particular symptom or set of symptoms, it would be important to
include such content in a self-report screener. Across respondents, themes quickly
emerged related to how mothers realized their symptoms as irregular or relatively
abnormal.
Interestingly, a possession-type experience seemed to be pivotal for most women
in the sample, causing them to view their symptoms as far outside of normal.
Commonly, women reported identifying that they were likely experiencing postpartum
depression when they realized they were having sudden outbursts of anger or rage. One
mother described the moment when she realized she needed help:
I passed the screening at the 6 week mark. [My] husband and I were fighting a lot.
I chalked it up to sleep deprivation, loss of both our jobs, and him not being ready
to be a dad. It wasn’t until about two months after I had my first child, we got in a
fight and I went into a rage. I dropped my baby probably too hard in her bassinet
and attacked my husband. Then drove as fast as I could to the [emergency room]
because I knew I needed to be institutionalized and felt miserable for it.
Respondents also frequently described a sense of losing their mind. In several
cases coupled with the experienced anger and rage, many described a feeling of not being
in their own body or feeling that something foreign had taken over their body. One
mother provided a powerful description of this commonly reported feeling:
[I felt] like I was losing my fucking mind. That's as well as I can describe it. That
no one fully understood the extent of what I was feeling, my children's father
couldn't do anything, and I was too scared to say anything as he had already
eluded or hinted to the fact that I was crazy. I felt locked inside MYSELF.
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2.3.3 Screening for Postpartum Depression
Once women in this sample had identified their symptoms as abnormal, they
reported having the opportunity to disclose their experience to clinicians of diverse
qualifications; some mentioning obstetricians or certified nurse midwives, while others
spoke of specialists such as neurologists or longstanding therapists. When asked about
their experience with screening, regardless of whether the screening resulted in diagnosis,
women appear to fall into three camps: those who were dishonest in their screening, those
who found the tool to be inaccurate or not useful, and those who were satisfied.
Those who were satisfied with their screening experience also felt comfortable
speaking with their care provider about their mental health and were diagnosed with
postpartum depression as a result of the screening. One mother, who referenced have
access to information about maternal mental health, which is not true for all mothers,
noted:
I took the survey given to me by my [obstetrician]. And talked to them about how
I was feeling. It seemed to work for me. It was very clear to me that I was
experiencing postpartum depression.
Importantly, those who reported being satisfied with their screening experience, in
a number of cases, still expressed criticisms of the screening tool that was used. As one
might expect, all those who experienced symptoms of postpartum depression but were
not diagnosed, even with the use of a standardized screener, were distinctly dissatisfied
with their experience and the instrument used.
A common theme related to screener experience emerged related to
dishonesty in disclosing symptoms. Women reported purposely minimizing their
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symptoms and outright denying symptoms. Some women cited a lack of trust in their
provider, while others commented that the screener is easy to answer dishonestly. One
mother’s story in particular highlights this barrier:
The emergency room doctor diagnosed me. The stupid checklist at the midwife’s
office didn’t even touch on anything I was feeling except worthless. Which I
chalked up to not knowing what I was doing. ...The checklist is a joke and [its] so
easy to dismiss any bad feeling because the day you take the “quiz” you feel fine.
After the emergency room, the counselors through the hospital wouldn’t see me
because it wasn’t covered under insurance. That was defeating. The midwives at
the same hospital didn’t give me any resources other than a breastfeeding support
group.
Next to admitting to being dishonest in reporting symptoms, women felt strongly
that the tool itself that was used for their screening was flawed. Many referenced the
instrument being too vague to target how they were feeling as new moms. Others felt the
screener was missing important areas of the construct measured. Encompassing all of
these nuances, one respondent recounted:
I didn't understand what the Edinburgh scale was really asking, and I felt like I
didn't know how to answer the PHQ-9 and separate what might be "normal"
postpartum (tired, hungry) with what I was feeling. It didn't feel specific enough
to a new mom.
2.3.4 Exploring the Issues
Issues related to screening raised by mothers may be associated with other
patterns realized from the survey responses. Each theme that emerged from the analysis
of screening experience seems to be supported or connected to how women reported their
overall experience with postpartum depression. Further connections can be made when
comparing the relationship between screening and overall experience to clinician
interview results and key learnings from the body of literature.
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2.3.4.1 Screener Vagueness and Irrelevance
To explore the common belief that screening tools inaccurately or inadequately
represent the construct of postpartum depression, symptoms that women reported
experiencing were reviewed and compared to clinical diagnostic criteria. The most
commonly reported symptom for this sample was anger, which was also interchangeably
described as irritability and rage. Next to anger, respondents commonly mentioned a
variety of symptoms, all of which can be seen in Table 2.7, which lists symptoms from
most to least common (in bold text). In this case, common symptoms are defined as
symptoms that were reported by at least seven respondents (35% of sample). Symptoms
that were described similarly but perhaps named slightly differently were grouped
together into symptom clusters and given a comprehensive name. It is important to note
that this list represents symptoms that women felt comfortable reporting in the survey and
does not indicate a comprehensive overview of symptoms experienced by respondents.
Table 2.7 Crosswalk Comparing Reported Symptoms to Clinical Diagnostic Criteria
Self-Reported Symptom

Included in Clinical Diagnostic Criteria

Irritability/Rage
Feeling inadequate or like a failure
Wanting to escape
Fatigue or loss of energy

Fatigue or energy loss

Numbness or emptiness

Anhedonia (loss of pleasure in activities
usually enjoyed; inability to feel joy)

Uncontrollable crying or crying for no
reason
Loneliness or feeling isolated
Suicidal thoughts

Recurring thoughts of death or suicide

Anxiousness
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Self-Reported Symptom

Included in Diagnostic Criteria

Detachment or disconnectedness
Difficulty taking care of self
Unable to leave the house
Guilt

Feelings of worthlessness or excessive guilt

Panic
Jealous of/intimidated by/annoyed by other
moms not struggling
Fear
Sadness
Entrapment
Intrusive thoughts
Inability to get out of bed
Feeling stressed
Thoughts of hurting baby
Helplessness
Feeling like others would be “better off
without me”
Worthlessness

Feelings of worthlessness or excessive guilt

Shame (explicitly mentioned as a symptom)
Regret
Nervousness/Worry
Weight loss

Changes in appetite or body weight

Unable to sleep

Insomnia or hypersomia
Depressed mood (feeling depressed or down)
Changes is psychomotor activity (fidgety or
moving slowly)
Problems concentrating or making decisions
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Surprisingly, several symptoms identified in the literature by the clinical
community as key pieces of the postpartum depression syndrome were sparingly
mentioned in the self-reports of mothers collected for this study. This misalignment is
also shown in Table 2.7, which compares least frequently reported symptoms (italicized
text), or those not reported at all (shaded), with the Major Depressive Episode with
perinatal onset diagnostic criteria of the most recent edition of the Diagnostic and
Statistical Manual of Mental Disorders (DSM-5) (American Psychiatric Association,
2013), a document that governs clinical decision-making, which is the most closely
related and only diagnosis available for women experiencing symptoms of postpartum
depression.
During interviews, all clinicians spoke about the variability in how postpartum
depression and like conditions manifest, whether across individuals or across groups
(e.g., culture, socioeconomic level). One of the interviewed mental health professionals
commented on the diversity of topics that she supports her postpartum patients/clients
with:
It’s a lot of anxiety. It’s a lot of guilt. But sometimes its birth trauma.
Sometimes its shame. Later on, it can be the balance between work and home.
Relationship issues, postpartum body image issues. A lot of breastfeeding issues.
A lot of judgment and self-blame for the things that women are putting on
themselves. Some people don’t come until 18 months in, but I’m also seeing a lot
more people in pregnancy.
2.3.4.2 Dishonesty and Omittance
Respondents reported lying or omitting information when engaging with
postpartum depression screening. When diving deeper into how women recounted their
experience and its impact on their relationships, two distinct themes emerged. In many
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cases, mothers reported feeling stigmatized. Equally apparent was the notion of isolation
within established support systems.
Though not many women reported shame as a symptom of their experience, many
made reference to feeling ashamed of themselves when they wrote about how postpartum
depression impacted their lives. Women felt shame for not being the mom they intended
to be and for the thoughts they were having about themselves and their babies. This
internal experience was exacerbated for some by judgement cast by friends and family
members. Ultimately, these experiences resulted in mothers not telling family, friends, or
even medical professionals in some cases, about the symptoms they were experiencing
with full honesty.
During interviews, clinicians focused largely on the barriers to detection of
probable postpartum depression for women. One interviewee, a licensed mental health
clinician, noted:
Stigma impacts mothers in major ways. There’s societal pressure around asking
for help and so much pressure to love motherhood. A lot of it is the resistance to
admitting that this isn’t the best time of your life. It takes a lot. And a lot of what
determines the stigma felt resides in cultural and familial messaging. The best we
can do is to get the conversation going. You can visibly see the relief just
knowing that they’re not alone.
This pressure was reported as a commonly seen struggle for patients. Moreover, this
same clinician also noted that her patients typically need to be referred to her by three
different people before they actually make an appointment, acknowledging that many
mothers don’t have that strong of a support network.
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In addition to feeling stigmatized, respondents spoke frequently of isolation.
Distance grew between the mothers and their extended families, and in some cases their
spouses, because they had a hard time understanding postpartum depression. Many
women went so far as to say that their postpartum depression negatively impacted their
relationships. Some reported having a difficult time getting help from friends and family,
while others intentionally avoided people because they were embarrassed, or they didn’t
want their loved ones to judge them or worry about them. One woman recounted her
experience, writing:
I loved my son incredibly but hated the situation as a whole. I hated myself, my
mind, and what felt like whatever else had taken over me. It not only affected my
relationship with my son but had a huge impact on the ending of my relationship
with my children's father. Everyone in his family called me crazy...as did he. I
was alone. Utterly alone. And everything I felt was highly minimized. I couldn't
say otherwise Because I felt like they would put me in a mental institute.
2.3.4.3 Screener Satisfaction
With women reporting dissatisfaction with screening tools, one might wonder
what could contribute to women being satisfied or dissatisfied with their screening
experience overall. To this end, perceptions of medical providers were analyzed. Only
one woman noted having a positive experience with her postpartum care provider on her
journey to diagnosis, giving credit to her midwife's ability to listen. All other mothers
who participated in the study, an overwhelming majority, regarded their postpartum care
experience with their medical providers as generally negative.
Several mothers explained that their symptoms and feelings were minimized or
not taken seriously by their provider. One mother expressed that she “felt like [her]
medical professionals dropped the ball [because] no one took [her] signs seriously.”
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Others cited issues with provider education and awareness as the culprit. Some had to
see several providers to access any sort of treatment, with one mother admitting to seeing
nineteen doctors before she got help. Other mothers experienced a disregard for their
role as a mother which created barriers for them getting the care they needed. One
mother described her experience with obstetric and emergency department staff:
I was ten months postpartum and on the verge of having a mental breakdown. ... I
called my midwife because I had no one else to call that would help me find a
therapist. I was called on my way to my appointment to tell me I wasn't
considered postpartum at 10 months and to make an appointment with my regular
doctor. I called them and was told I couldn’t be seen for three days and I became
manic and thought of hurting myself at which point they tried to section me. I just
kept repeating, I just need help finding a therapist. [The] scariest moment [was]
when I realized they were trying to put me in a hospital and I still had to pick up
my baby from daycare. [It was] very traumatic. I haven’t sought counsel after and
kind of sucked it up.
Unavailability of resources also seemed to contribute to a perception of lacking
provider education and awareness. Several women reported that there were no resources
available to help them with their symptoms, and even when scoring above the cut-off
score, one woman was told to find a therapist on her own and was not provided with a
referral.
Clinicians’ views on screening varied widely. One clinician reported having no
strong opinions about the current screening tools, while another was aware of criticism
raised in the literature and was interested in the idea of striving for more accessible
screening. The remaining clinician reported using several screening tools with each
patient/client to obtain the information that she needs, stating that none are adequate
enough to be used on their own.
I use the EPDS and the PHQ-9, but I actually use seven different questionnaires
with each mother when they come to see me. It’s a lot of paperwork, but I don’t
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get all of the information I need from just one thing. In combination, all of the
screeners I use are sufficient, but I couldn’t use just one for postpartum screening.
Interestingly, another clinician reported that:
In my private practice I think in some ways [screening] comforts people. It can
make them feel more at ease that there is some way to measure, you know, what’s
going on. Because therapy can be sort of abstract. You know, there’s not really
something to hold onto other than, like, what happens between you and the
therapist in the room.
The general perception was that clinicians are in favor of screening as a practice
and are able to use current screening tools; however, it seems that all interviewed see
room for and would welcome improvements. Across all clinicians, the idea of a new
innovative screener was well received.

2.4 Discussion
With respect to the participating sample, postpartum experience and perceptions
of screening seem to be intertwined, with one providing reasonable support for the other.
It is the aim of this study to provide further understanding of the lived experience of
postpartum depression and to explore how perceptions of screening might mirror key
concepts in the existing body of literature and perhaps associate with the lived
experience. What was realized from this work is congruent with established research but
is also elaborative with regard to how these issues manifest in the lives of mothers.

2.4.1 Significance of Key Findings
The timing of diagnosis, or for those who were not diagnosed, the timing of the
realization of probable postpartum depression, provides key findings from this study. As
previously stated, mothers in this sample most commonly reported self-diagnosis or
37

clinical diagnosis happening prior to six weeks postpartum. Interestingly, though,
clinical diagnoses specifically were made for some mothers well into their sixth month
postpartum. This stratification is echoed in the body of literature, with the American
College of Obstetricians and Gynecologists (ACOG) (2018) stating that postpartum
depression can occur at any time during the first year after delivery (p. e208).
When thinking about the development of this new instrument, this timing
becomes an important consideration. For a condition that may manifest, and
consequently be screened for, at varying time points, a screening tool and its resulting
interpretations should be both accessible and reliable across time. This theoretically
provides support for a screener that can be accessed by mothers throughout the
postpartum period, perhaps through online delivery, but also for an instrument that can
identify probable postpartum depression with the same sensitivity and consistency for a
mother who is five weeks postpartum and also for a mother who is eleven months
postpartum. A newly developed screening tool of any kind would be an asset if shown to
be psychometrically and practically useful through the entire postpartum period.
Another important finding of this research results from the comparison of
reported symptoms with established clinical diagnostic criteria. Mothers in this study
largely perceived screeners to be inadequately representative of their experience and
symptomatology with postpartum depression. The results of this comparison provide
support for this perception in two ways. Firstly, many symptoms commonly reported by
mothers are not found in the clinical diagnostic criteria. Secondly, of the symptoms used
to clinically diagnose postpartum depression, several were rarely experienced, or not at
all experienced by mothers in this sample.
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In the case of symptoms reported but not listed in diagnostic criteria, this may
provide support for mothers not identifying with current screening tools, which
specifically screen for the diagnostic criteria. To this point, mothers in this sample
perceived screening tools as too vague or as unrepresentative of their symptoms and
feelings. Findings also align with the existing body of research, which shows
descriptions of the postpartum depression syndrome developed by clinical organizations
and by maternal organizations to be discrepant (American Psychological Association
(APA), 2007); Bennett, 2016; Postpartum Support International (PSI), "Depression
During Pregnancy & Postpartum"). This finding speaks to a need for future screening
instruments to capture the lived experience of women to some extent, allowing mothers
an opportunity to more easily recognize and identify with the content.
With respect to symptoms listed in clinical diagnostic criteria, but rarely or not at
all reported by mothers in this sample, it is important to consider that these symptoms are
the basis for the content of and validity evidence for currently used screening tools
(Phillips, Charles, Sharpe, & Matthey, 2009, p. 108). Corresponding screener questions
are using valuable space and time in the screening experience and potentially not
contributing to the identification of mothers with postpartum depression.
Though a definite generalization cannot be made from this sample due to its
underrepresentation of the population, if in a hypothetical sense the majority of mothers
are firmly disagreeing with or dismissing questions related to these symptoms because
they do not associate them with their depressive experience, perhaps because they are
perceived to be a normal part of new motherhood (e.g., changes in appetite or sleep),
these items could be failing to spread mothers out along the continuum of postpartum
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depression severity. One could speculate that reducing complex emotions and
experiences to singular statements for which one is to agree or disagree with may result
in an oversimplification of the syndrome.
Psychometrically speaking, screening tools, as with any other assessment, should
be designed so that every item contributes to the instrument’s ability to discriminate
between those above and below the cut-off score. Items that are not helpful to mothers in
reaching diagnosis could perhaps be replaced by questions that mothers can identify more
easily with, providing more opportunity for mothers to more fully, accurately, and
adequately describe their experience in a quantifiable way.
Key findings resulted from analyzing overall screening experience. Clinicians
felt dissatisfied or indifferent about screening, but overall were excited about an
opportunity for improved screening. Only one mother reported being wholly satisfied
with the screening experience. As one might expect, this mother was one of two who
was diagnosed as a result of her screening experience; however, surprisingly, the other
nine mothers who were clinically diagnosed with postpartum depression reported
dissatisfaction with their screening experience. Most mothers, both satisfied and
unsatisfied, reported being dishonest when responding to the screener and displeased with
the perceived limited construct coverage or inaccuracy of the screener content.
Moreover, respondents were able to articulate specific problems with and feelings about
the screening tools used, supporting the sense that perhaps it was not the first time
considering how these tools impacted their motherhood experience, relationships,
recovery, and overall quality of life.
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Stigma seems to be a prominent barrier to disclosing symptoms with currently
used screening tools according to mothers and clinicians. Women reported feeling
shame, experiencing judgment, and perceiving themselves as inadequate as mothers.
Numerous studies have shown stigma to be a significant hindrance to help-seeking
behaviors (Milgrom, Mendelsohn, & Gemmill, 2011, p. 301; Drake, Howard, & Kinsey,
2014, p. 305). Mothers spoke of the screener used during their postpartum care as a main
attribute to their getting better, positioning the instrument as a fulcrum between receiving
care for their symptoms or being dismissed. These realizations speak to screening being
an important part of postpartum care for these women. If it were possible for a screener
to mitigate barriers caused by stigma, screening practices could be greatly improved.
Mothers’ experiences with postpartum care providers--in most cases either
obstetricians or midwives--provide important associations with screening perceptions. If
a mother does not receive adequate care in response to screening, she might reasonably
view screening as unbeneficial or problematic. As Milgrom and Gemmill (2015) state,
screening is not just a questionnaire. It is a holistic approach that includes provider
education, access to resources, and integrated care (p. 2). For a screening instrument to be
seen as an improvement upon currently used tools, it would be advantageous to consider
such a multi-faceted approach, providing opportunities to increase awareness and access
to resources.

2.4.2 Limitations and Future Directions
It is important to recognize the limitations of the presented research. With respect
to data collection, samples were fairly limited in their representativeness and therefore,
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generalizability of results to the population of postpartum mothers residing in the United
States is not possible. In considering the appropriateness of sample size, some experts
suggest consideration of the level of saturation (Guest, Bunce, & Johnson, 2006;
Vasileiou, Barnett, Thorpe, & Young, 2018). In this way, a sample size becomes
sufficient once no new themes emerge from adding data. Several sources recommend
more concretely that qualitative studies have minimum sample size of twelve participants
to achieve saturation of data (Clarke & Braun, 2013; Fugard & Potts, 2014; Guest,
Bunce, & Johnson, 2006).
In the context of this study, the more concrete recommendation is certainly
satisfied, with the sample size being determined purely by the number of individuals who
were willing and able to volunteer to participate. Saturation of data, within the limited
demographic of the sample, is also believed to have been obtained, as no new themes
emerged after analyzing seventeen of the twenty-three survey records. No claims can be
made about how the incorporation of a more diverse sample would impact this level of
saturation (i.e., perhaps new themes would be introduced if the sample included a greater
number of mothers of color).
Mothers who participated in this study selected in, meaning they felt willing, able
and comfortable to disclose their experience. Those who did not participate may have
decided so because of the stigma associated with mental illness. More broadly, the
participation of mothers for the study was also limited by the methods for recruitment.
To have access to the study, mothers must have been participating in a postpartum
support group or have been visiting one of the participating doctors’ offices. This means
that women who did not have access to health care or did not engage in a support group
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during that time did not have an opportunity to participate. Future studies could be
improved by forming stronger partnerships with free clinics to allow for more interactive
recruitment efforts for families that may be of lower socioeconomic status.
The sampling of clinicians also threatens the generalizability of the results from
this study. The sample was small and was, therefore, not adequately representative,
considering possible variability in training and licensing across states. Individual
clinicians practice slightly differently and have different levels of experience related to
maternal mental health. In this way it is not appropriate to claim that reported
perceptions are representative of all clinicians. A larger sampling of clinicians from
varying areas of the profession and the United States would improve this research in
future iterations.
With these limitations in mind, the purpose of this study is to supplement existing
research to better identify ways to visually present the experience of postpartum
depression. Findings are congruent with the body of literature and, as such, will provide
anticipated assistance with developing items for the new innovative instrument.
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CHAPTER 3
GETTING ANIMATED: DEVELOPING AN INNOVATIVE SCREENING TOOL
FOR POSTPARTUM DEPRESSION
Postpartum depression presents a complication for mothers which can, in some cases, be
severe and even life-threatening. Instruments commonly used to screen for this
psychological condition have been challenged by an extensive body of literature, with
many mothers being unidentified and even untreated for their symptoms. The following
study presents a newly developed screening instrument for detecting probable postpartum
depression using text-free scenario-based animations. Developed items were controlled
for quality via Think Aloud Protocol and alignment studies with subject matter experts
(mothers and clinicians). A revised version of a scale was piloted within the United
States using an online survey platform and was tested for psychometric quality. Overall,
the presented studies show promise for this newly developed tool and provide ample
reason to believe that using animated scenario-based items to measure the construct of
postpartum depression in a screening context is a viable option for practice and a method
that deserves additional research. Additional research related to the practicality of this
method of assessment and its potential to increase access and fairness in receiving care
for mental health conditions is needed.
3.1 Background
3.1.1 Purpose
In 2013, Alexis Joy D’Achille, a new mother, lost her life to postpartum
depression (The Alexis Joy Foundation, n.d.). Her symptoms were dismissed by seven
different hospitals before she took her own life. One might wonder: what if Alexis had a
tool? A tool that allowed her to communicate her symptoms to the first doctor she saw in
a way that allowed her to get the treatment she needed. Perhaps an assessment or
screener of sorts.
The CDC published a study in 2017 stating that up to 60% of women fall through
the cracks with currently used check-the-box-type questionnaires (Ko, Rockhill, Tong,
Morrow, & Farr, 2017, p. 155). The extensive body of research sites specific issues with
these tools. Namely, the most commonly used questionnaire measures different things
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depending on who is using it. The cut score that triggers the medical professional to refer
a woman for mental health care has been found to be too high for some women.
Moreover, stigma has been shown to decrease help seeking in women. These issues are,
in distinct ways, dependent on things like race/ethnicity, age, socioeconomic status,
language, and literacy level.
Up to 60% of women are not benefiting from early detection, all while
organizations like the Association of Women’s Health, Obstetric and Neonatal Nurses
and the American College of Obstetrics and Gynecology are firmly recommending
screening (American College of Obstetrics and Gynecology (ACOG), 2018, p. e208;
Association of Women’s Health, Obstetric and Neonatal Nurses (AWHONN), 2015, p.
687) as a way to lower rates of maternal suicide. The following introduces a new
screening instrument in development which is aimed to mitigate the described barriers to
early detection by providing a text-free experience using short animated scenario-based
items grounded in the lived experience of postpartum mental illness. Instead of checking
a box in response to a statement, users will select the animations that they feel most
closely relate to their experience.
This instrument is developed specifically for mothers at a time of major transition
and possible trauma and it is hoped that this instrument will save lives, finding the up to
60% of mothers who, right now, are suffering in silence.

3.1.2 Theoretical Framework
The American College of Obstetrics and Gynecology (ACOG) describes
postpartum depression as a major or minor depressive episode that occurs during the first
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year after delivery (American College of Obstetricians and Gynecologists (ACOG), 2018,
p. e208). As symptoms of postpartum depression are variable depending on the source,
Table 3.1 has been included to provide an overview of symptoms from three commonly
cited sources: the American Psychological Association (APA) (“Postpartum Depression”,
2007), the American Pregnancy Association (APA) (Bennett, 2016), and Postpartum
Support International (PSI) (“Depression During Pregnancy & Postpartum”).
Table 3.1 Postpartum Depression Symptoms by Source
American
American
Postpartum
American
Psychological
Pregnancy
Support
Psychiatric
Association
Association
International Association
Timeframe for
Days to
Delivery to
Pregnancy to
Pregnancy
classification
months after
one year
one year
to four
delivery
postpartum
postpartum
weeks
postpartum
Anger, Irritability
X
X
X
Anxiety or panic
X
attacks
Appetite disturbance
X
X
X
X
or big appetite
changes
Crying
X
Crying uncontrollably
X
for long periods of
time
Depressed mood
X
Difficulty
X
concentrating,
remembering details,
or making decisions
Sleep
X
X
X
X
disturbance/difficulty
sleeping at night
Disinterest in the baby,
X
family and friends
Fatigue or loss of
X
energy
Fear of being left alone
X
with the baby
Fear of not being a
X
good mother
Symptoms
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Symptoms
Feeling overwhelmed
Frequent crying
Guilt
Hopelessness
Sleeping too much
Lack of emotion
Loss of pleasure or
interest in things once
enjoy
Low self-esteem
Misery
Psychomotor agitation
or retardation
Racing, scary thoughts
Suicidal thoughts or
attempt
Sadness
Shame
Thoughts of hurting
self or baby
Worry
Worthlessness

American
Psychological
Association
X

American
Pregnancy
Association
X
X
X
X

Postpartum
Support
International

American
Psychiatric
Association

X
X

X
X
X

X

X

X
X
X
X
X
X

X
X
X
X

X

X

In a 2017 study on postpartum depression, the CDC acknowledged that “nearly
60% of women with depressive symptoms do not receive a clinical diagnosis, and 50% of
women with a diagnosis do not receive any treatment;” two statistics that are
substantiated across the body of literature (Ko, Rockhill, Tong, Morrow, & Farr, 2017, p.
155). Maternal mental health conditions are currently considered the most common
obstetric complication (Yeaton-Massey & Herrero, 2019, p116); however, postpartum
depression is only one of the common conditions experienced by maternal women.
Others include postpartum anxiety (PPA), obsessive-compulsive disorder (POCD),
bipolar depression (PPBD), and psychosis (PP). Though postpartum depression is a
debilitating condition, treatment rates remain low (Henshaw, Durkin, & Snell 2016, p.
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102), and suffering from other postpartum mood disorders such as postpartum anxiety
can negatively impact recovery (Yawn, Bertram, Kurland, & Wollan, 2015, p.689).

3.1.2.1 Screening for Postpartum Depression
In recognition of the disparity between experience and identification, ACOG
issued a committee opinion in May 2015 recommending screening for perinatal mood
disorders at least once during the perinatal period, which ranges from pregnancy through
12 months postpartum. The report was updated in November 2018 to include additional
recommendations and research, with direct mention of substantiated clinical benefits for
screening (ACOG, 2018, p. e208). Organizations such as the Association of Women’s
Health, Obstetric and Neonatal Nurses (AWHONN) (2015, p. 687) and ACOG (2018, p.
e208) have issued statements communicating that screening for mood and anxiety
disorders is firmly recommended for all pregnant and postpartum women. AWHONN
(2015) goes on to emphasize that postpartum mood and anxiety disorders exist on a
continuum, making high quality screening a crucial element of postpartum care (p. 687).
Early detection is shown to lead to better symptom management and could
potentially reduce prevalence of depression (AWHONN, 2015, p. 687; O’Connor,
Rossom, Henninger, Groom, & Burda, 2016, p. 388). While screening for postpartum
depression is significantly related to increased identification rates (Milgrom,
Mendelsohn, & Gemmill, 2011, p. 301), it is also seen as an effective tool for learning
more about the needs of mothers overall and distinctly in specific areas of the population
(Price, Coles, & Wingold, 2017, p. 237). Additionally, most studies show that the
practice of screening for postpartum depression is accepted by women and by healthcare
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professionals (Walker, Murphey, & Xie, 2016, p. 614; El-Den, O’Reilly, & Chen, 2015,
p. 284).

3.1.2.1.1 Issues with Screening
One significant issue related to screening for probable postpartum depression
results from the lack of agreement on the symptoms of postpartum depression. As
discussed previously, the definition provided by maternal-focused organizations is
different from what is provided by the DSM with respect to listed symptoms and to the
eligible time for diagnosis. Both the Edinburgh Postnatal Depression Scale (EPDS) (Cox,
Holden, & Sagovsky, 1987) and Patient Health Questionnaire-9 (PHQ-9) (Kroenke, &
Spitzer, 2002), two instruments commonly used to screen for PPD, were developed from
and validated against the Major Depressive Episode clinical diagnosis in the DSM, which
at the time, did not include the perinatal onset specifier as it appears today. As a result,
postpartum women in the United States, and in many other countries around the world,
are being screened based on a set of symptoms that is not certainly representative of the
symptoms they could be experiencing.
Also worth considering, symptoms of postpartum depression overlap with other
maternal mental illnesses: postpartum anxiety, postpartum obsessive-compulsive
disorder, postpartum post-traumatic stress disorder, and postpartum psychosis. Figure 3.1
shows just one example of these intersections.
Specific research has been published related to postpartum anxiety and
postpartum OCD and has found that these may be more prevalent than previously
recognized (Chaudron & Nirodi, 2010, p.403), with women diagnosed with postpartum
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OCD reporting high rates of postpartum depression symptoms (Chaudron & Nirodi,
2010, p.410). This brings to question whether it makes the most sense to screen for
postpartum depression in isolation, or to interpret scores based on the gamut of
postpartum mental illnesses, given the uncertainty potentially caused by overlapping
symptoms.

Figure 3.1: Relation of symptoms across postpartum psychological conditions.
Adapted from ‘Pregnancy & Postpartum Mental Health Overview,’ by Postpartum
Support International (PSI), n.d., Retrieved from
https://www.postpartum.net/learn-more/pregnancy-postpartum

54

Another barrier that stands between a mother’s lived experience and an honest
report of symptoms stems from perceived and personal stigma, which has been shown in
many studies to reduce help-seeking and stands as a major barrier to treatment (Milgrom,
Mendelsohn, & Gemmill, 2011, p. 301; Drake, Howard, & Kinsey, 2014, p. 305).
Though little evidence existed prior to 2009 (Schomerus, Matschinger, & Angermeyer,
2009, p. 298), an overwhelming amount of attention has been given to the impact of
stigma on help-seeking for mental health issues, and specifically depression, over the last
decade. Perceived stigma (e.g., other people think I’m a failure because I have PPD) and
personal stigma (e.g., I think I’m a failure because I have PPD) have been referred to as
significant and direct barriers to help-seeking for depression (Barhey, Griffiths, Jorm, &
Christensen, 2006; Batterham, Calear, & Christensen, 2013; Boerema, Kleiboer,
Beekman, Van Zoonen, Dijkshoorn, & Cuijpers, 2016; Byatt, Biebel, Freidman,
Debordes-Jackson, & Ziedonis, 2013; Cheng, McDermott, & Lopez, 2015; Gierk, Löwe,
Murray, & Kohlmann, 2018; Kanter, Rusch, & Brondino, 2008; Kashihara & Sakamoto,
2018; Li, Jiao, & Zhu, 2018; Pattyn, Verhaeghe, Sercu, & Bracke, 2014; Schomerus,
Auer, Rhode, Luppa, Freyberger, & Schmidt, 2012; Schomerus, Matschinger, &
Angermeyer, 2009; Stolzerburg, Freitag, Schmidt, & Schomerus, 2018; Wang, Peng, Li,
& Peng, 2015). Furthermore, greater severity of depressive symptoms has shown to be a
predictor of greater perceived stigma (Pyne, Kuc, Schroeder, Fortney, Edlund, &
Sullivan, 2004). This subject becomes exceedingly important for especially vulnerable
mothers--those of low-income status--who report feeling reluctant to report their
symptoms for fear that their baby could be taken away from them (Drake, Howard, &
Kinsey, 2014, p.309).
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Even for those mothers who feel able to report symptoms that may be related to
maternal mental illness, such as postpartum depression, access to screening is not
guaranteed. In part due to stigma, but largely due to systemic barriers such as unavailable
transportation, lacking health care coverage, or inappropriate administration of a
screener, screening in-office (like at a follow up appointment with an obstetrician) will
still miss some moms who are suffering (Walker, Murphey, & Xie, 2016, p. 621).
Women have also reported having difficulty discussing mental health with their provider,
inhibiting honest reporting and access to treatment (Walker, Murphey, & Xie, 2016, p.
614). Flynn, Henshaw, O’Mahen, and Forman (2010) emphasize the need to understand
how women view and label their symptoms (p. 15), identifying cultural differences as a
prevalent barrier to access. In addition, the act of screening, as is currently seen in
practice, is largely text-based and language-specific, resulting in reduced or ineffective
engagement by women who are not fluent English speakers with necessary literacy (BenDavid, Jonson-Reid, & Tompkins, 2017, p. 994).
Some mothers will engage in reporting their symptoms and will even have easy
access to screening. Unfortunately, in those cases, threats to validity can compromise
screening efforts. For an interpretation of a test score to be considered valid, the
purported construct must be measured invariantly across people, groups, and timepoints
(American Educational Research Association, American Psychological Association, &
National Council on Measurement in Education, 2014, pg. 21; Coates, de Visser, &
Ayers, 2016, p. 1016). A score of ten on the EPDS, for example, must indicate the same
probability of postpartum depression for a fifteen-year-old mother as it would for a thirtyfive-year-old mother.
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Though the EPDS holds a reputation of being well validated (McCabe-Beane,
Stasik-O’Brien, & Segre, 2018, p. 110) and the most commonly used postpartum
screening tool globally, analyses of dimensionality, appropriateness within groups, and
consistency of sensitivity, specificity, and reliability across contexts have revealed
alarming results. The EPDS (Cox, Holden, & Sagovsky, 1987) was designed to be a
unidimensional assessment of postpartum depression (Phillips, Charles, Sharpe, &
Matthey, 2009, p. 101; Kwan, Bautista, Choo, Shirong, Chee, Saw, Chong, Kwek,
Meaney, Rush & Chen, 2015, p. 37). This popular screening tool includes ten items, each
with its own unique set of Likert-type response options. A copy of the screener can be
found in the Appendix.
Contrary to its documented intended use and score interpretation, studies
conducted over the past decade have shown this screening tool to be multidimensional
across the entire population, and even differentially multidimensional with respect to
specific groups within the population (Milgrom, Mendelsohn, & Gemmill, 2011, p. 306;
Coates, de Visser, & Ayers, 2016, p. 1016; Phillips, Charles, Sharpe, & Matthey, 2009, p.
107; Swalm, Brooks, Doherty, Nathan, & Jacques, 2009, p. 515, 520). Because the
screener is so short, interpreting subscores for these subdomains is not appropriate;
however, reporting one unidimensional score is similarly problematic. The findings of
these studies weaken the validity argument for the interpretation of the total score of the
EPDS for the purpose of detecting probable postpartum depression, relevant to the entire
population of postpartum women.
Several studies have identified variability in the factor structure and sensitivity of
the EPDS across timepoints, typically compared over a duration of six weeks to one year
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postpartum (Venkatesh, Zlothick, Triche, Ware, & Philipps, 2014, p. e49; Phillips,
Charles, Sharpe, & Matthey, 2009, p. 108; Cunningham, Brown, & Page, 2015, p.793).
Using data collected from a psychiatric mother and baby inpatient unit, Cunningham et
al. (2015) found that the factor structure varied between admission (2 distinct factors) and
discharge (3 distinct factors). Moreover, Venkatesh and colleagues (2014) found that
sensitivity and specificity of the EPDS may vary over time, as demonstrated in their
study measuring performance of the screener in a sample of adolescent mothers at six
weeks, three months, and six months postpartum (e49). Interestingly and contrary to
these findings, Coates et al. (2016) found that factor structure was invariant between time
points when comparing mothers at eight weeks and eight months postpartum.
Recognizing these conflicting findings, it seems that more research is needed in this area.
Nevertheless, not only does the factor structure of the EPDS vary across
populations, and potentially across points in time, but the sensitivity of the recommended
cutoff score does not hold for all women. Currently used cut off scores have been shown
to be ineffective at identifying probable depression in adolescent mothers, low income
mothers, and mothers of color. A much lower cutoff score has been found to be required
but has yet to be systematically addressed. (Price & Masho, 2014, p.765; Venkatesh,
Zlothick, Triche, Ware, & Philipps, 2014, p. e48)
It is important to consider, when discussing issues with screening, that the EPDS
was not developed with historically minoritized and marginalized populations in mind.
Indeed, it has been tested primarily with mothers who are not socially and economically
representative of the current population of women in the United States (Ben-David,
Jonson-Reid, & Tompkins, 2017, p. 992). An estimated fifty-three to sixty-one percent
58

of adolescent mothers are affected by postpartum depression. McGuinness, Medrano and
Hodges concluded from their 2013 study that the EPDS is not validated for those
adolescent mothers (p. 17). A second study found that the cut off score established for the
EPDS, indicating probable postpartum depression, is too high for teenage mothers, and
therefore misses many who are suffering, rendering the assessment far less sensitive
(Venkatesh, Zlothick, Triche, Ware, & Philipps, 2014, p. e48).
Realized issues with the recommended EPDS cutoff score are not only dependent
on age, however (Smith, Gopalan, Glance, & Azzam, 2016, p.181; Smith-Nielsen,
Matthey, Lange, & Skovgaard Væver, 2018, p.1). A mother’s socioeconomic status and
race/ethnicity can also impact the interpretability and reliability of scores. The Scottish
vernacular which the EPDS is written in has been found to be unrelatable and, in some
cases, uninterpretable to many mothers who identify as low income, especially those
residing in urban communities (Ben-David, Jonson-Reid, & Tompkins, 2017, p. 994).
One study using the EPDS found that only twenty-two percent of a low-income,
predominantly African American sample was properly identified using the recommended
cutoff score (Price & Masho, 2014, p.765). Eighty-eight percent of women who should
have screened positive for probable depression were undetected.

3.1.2.1.2 Areas for Improvement
Mothers and researchers alike have communicated a need for more research
related to maternal mental health expanding beyond postpartum depression, and a deeper
understanding of women’s experiences (Chaudron & Nirodi, 2010, p. 403; Price &
Masho, 2014, p. 765). Minimally, there are two advancements that must be made before
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more rigorous research on maternal mental illness can be carried out. Of course, for a
condition to be researched, the condition must be detectable (i.e., screened for), and for
the condition to be detectable, it must be identifiable (i.e., clinically defined by diagnostic
criteria). Of tantamount priority is the acknowledgement that this progress must be made
for all women, and not just for those who have the most agency.
The research presented here is intended to address the need for universally
sensitive, specific, reliable and valid screening, but also to act as a catalyst for the
establishment of unique diagnostic criteria for maternal mental illnesses. By developing a
screener using a truly innovative approach—aimed at minimizing barriers defined by
stigma, literacy, language, socioeconomic status, race/ethnicity, geographical location,
and age—which has been grounded in the lived experience of postpartum depression,
these desperately needed advancements have potential to be realized. Teaford, Goyal,
and McNeish (2015) summarized the necessity for advanced screening instruments by
explaining that with the “well-documented risks of untreated PPD, stigma of PPD, and
the increased use of the internet to search for healthcare information,” providers need
alternate modes for screening (p. 582). Use of technology has been widely studied for
assessment of postpartum depression, using a computer-based version of the EPDS.
Results have shown this modality to be a low cost, sustainable, and easily accessible way
to potentially improve screening outcomes for low-income mothers (Selix, Henshaw,
Barrera, Botcheva, Huie, & Kaufman, 2017, p. 228) and to remove barriers of literacy,
language, privacy concerns, and lack of transportation.
Increased reliability and a higher response rate have also been demonstrated as a
result of online administration. (Pineros-Leano, Tabb, Sears, Meline, & Huang, 2014,
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p.211; Teaford, Goyal, & McNeish, 2015, p. 582). In a study which included the
administration of an online, at-home version of EPDS, participants reported viewing
online screening as easy, straightforward, and personalized (Drake, Howard, & Kinsey,
2014, p.305). Paper screeners related to sensitive topics are subject to social desirability
or acceptable response bias (i.e., perceived stigma), according to Drake, Howard, and
Kinsey (2014); however, online screening is believed to decrease the inclination to report
a socially desirable response. This is thought to be a result of a greater sense of privacy
and lack of perceived judgement associated with participating in an online activity (p.
309). In regard to explicit acceptability, another study found that most women (86%)
were okay with screening on an electronic device (Walker, Murphey, & Xie, 2016, p.
614).
The following sections describe the process of instrument development and initial
steps taken to determine utility, measurement quality, reliability, and validity of the
instrument and the interpretation of its scores.

3.2 Instrument Design
3.2.1 Defining the Construct to be Measured
The overarching construct of interest for this instrument is defined as postpartum
depression. As discussed in the literature review, this specific condition often overlaps in
symptomology with other mental illnesses relevant to the postpartum period. There is
also a need for quality screening tools that address these other conditions. For these
reasons, the choice was made to define the construct of interest as “postpartum mental
illness,” segmenting this into five key dimensions: postpartum depression, postpartum
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anxiety, postpartum obsessive-compulsive disorder, postpartum bipolar depression, and
postpartum psychosis. The construct map, which defines these domains in relation to the
content of the screener, is presented in Figure 3.2.

Figure 3.2 Construct Map
3.2.2 Item Development
Prior to conducting evaluative studies, a bank of scenario-based items was
developed using data collected via surveys and interviews from mothers and clinicians,
describing the lived experience of postpartum depression (Gorham, 2020). Symptoms to
portray were determined using the existing body of literature, conversations with
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clinicians, and information gleaned from the American College of Obstetrics and
Gynecology (ACOG, 2018). A final list of symptoms was compiled and reviewed by a
Postpartum Support International Perinatal Mental Health Certified clinician to confirm
initial construct relevance and alignment. Survey data collected from mothers
supplemented development by allowing for the extrapolation of symptoms to real-life
scenarios (e.g., portraying worry as afraid to leave the house). This list of included
symptoms can be found in Table 3.2.
Table 3.2 Symptoms Included in Screener1
Symptom
PPD
PPA
PPOCD
PPP
Difficulty sleeping
X
X
X
Irritability/anger
X
X
Intrusive thoughts
X
X
X
Sadness
X
Tearful/crying and
X
not knowing why
Constant/excessive
X
X
worry, rumination
Loss of interest in
X
usual activities
Worthlessness
X
Poor concentration
X
Feeling inadequate
X
X
X
to cope with new
infant
Suicidal thoughts
X

PPBD
X
X
X
X
X
X

X
X
X

Because the lists of symptoms for postpartum conditions are incongruent across
organizations, and the inclusion of all symptoms would make for an assessment far
too lengthy to administer, symptoms commonly mentioned by mothers during the
data collection were selected to be reviewed by a certified clinician for sufficiency.
Some symptoms, such as hopelessness and guilt, were intentionally omitted as they
were expected to be nearly impossible to portray through animation, especially
considering the need to exclude any content that would make scenarios unrelatable
to certain mothers.

1
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For each symptom, four animated scenarios were developed to portray a mother
with a non-specific racial/ethnic/socioeconomic/age identity or environment reacting to
some stimulus (baby or otherwise) in a way that emulates varying levels of symptom
severity, ranging from the absence of the symptom to severe. Several of these sets of
scenarios were developed for each symptom to populate a bank of items for pilot testing.
The intent is to display a set of four scenarios together on a tablet or computer screen
(Figure 3.3), prompting the user, a mother, to select the animations that she feels she can
relate to. The user, seeing one symptom portrayed in four levels of severity, will select
the animation that she feels is most relatable to her experience. She may choose any
number of animations within each set of four, though the highest level of the symptom
will be used for scoring. For example, a mother engaging in the screener may indicate
that she relates to both moderate and severe levels of a symptom, as portrayed by the
animations. There is also an option to choose none of the animations.

Figure 3.3 Item Display
To decide how to portray each symptom at varying levels of severity the
researcher consulted results from the qualitative study, the existing body of literature, and
also referenced conversations with clinicians. Some symptoms were easier to portray,
while others required more thought into how the symptom could be shown without

64

calling upon extraneous factors (such as displays of other people or objects) that could
contribute to construct irrelevant variance. Notably, it was important to receive feedback
from a diverse and inclusive population of mothers to ensure there are not any content
issues related to social identity.
The notion that this screening tool is intended to be for screening only, and not for
diagnostic use, just like the PHQ-9 and the EPDS, is an important consideration for the
crafting of scenarios and the reporting and interpretation of scores. The content of the
items needs to lend itself to useful interpretations for clinicians and must enable doctors
who are not trained in mental health (i.e., obstetricians, midwives, family practice
providers, etc.) to care for new mothers. With this in mind, the items must be clear,
adequately cover the construct being measured, and the instrument as a whole must
require the least amount of time possible.
It is also central to the development of items to remember that there is no
commonly accepted definition of postpartum depression. The way maternal mental
health is defined varies largely by organization, by culture, and across time. With this in
mind, the bank of items includes many portrayals of each symptom so that, as the
definition continues to evolve during the duration of this research and development, the
proposed scale can be adapted to best meet the needs of the audience at the anticipated
time of its publication.
The developed bank of scenarios, in written form, can be seen in Table 3.3. Items
are organized in alphabetical order by symptom and do not indicate a hierarchy of
importance.
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Table 3.3 Initial Item Specifications
Symptom

Scenario

Constant/exces
sive worry,
rumination
Detached

Annie puts baby down
in crib

Detached
Difficulty
sleeping
Difficulty
sleeping
Fear of leaving
house
Feeling
inadequate to
cope with baby
Intrusive
thoughts

Response 1
Absent
Annie checks on baby
once

Response 2
Mild
Annie checks few
times

Response 3
Moderate
Annie is checking on
baby frequently

Annie holding hands
with others in crowd

Annie smiling

Annie lets go of
hands, neutral
expression

Annie lets go of hands
while the crowd fades
slightly

Annie stands in front of
crowd
Annie in bed (moon
rises to show time
passing)
Annie co-sleeping with
baby (Annie in bed,
baby in crib); baby
fusses infrequently
Annie sees calendar
with scheduled event

Annie is content

Annie had neutral
expression, fades 25%
Annie is having
interrupted sleep

Annie is sad, fades
50%
Annie is awake in bed

Annie sleeps when
baby is sleeping

Annie has interrupted
sleep between baby
fussing

Annie is awake in bed
between baby fussing

Annie looks
excited/smiling, walks
out door
Annie happily rocks
baby

Annie walks out door
without smiling

Annie hesitates but
then goes out door

Annie looks to other
moms questioningly,
then rocks her baby
happily
Annie shrugs and
frowns (indicated she
has them a lot). Annie
shakes head and
thought goes away,
but returns for a brief
moment

Annie looks to other
moms questioningly,
then rocks her baby,
still questioning
Thought does not go
away when Annie
shakes head. Annie is
in distress.

Annie holding baby
standing between two
other moms who are
rocking babies
Annie changing fussy
baby’s diaper on
changing table; thought
bubble appears
showing Annie raising
her hand as if to strike
baby

Annie is sleeping

Annie shakes head
and thought bubble
disappears, unphased

66

Response 4
Severe
Annie is standing
over the baby
worried
Annie lets go of
hands while the
crowd fades away
completely
Annie is sad, fades
100%
Annie is awake,
sitting on edge of bed
Annie is sitting on
edge of bed, unable
to sleep at all
between baby fussing
Annie walks away
from door and
doesn’t leave
Annie looks down
(defeated, ashamed)
Thought does not go
away, Annie slams
hand onto changing
table in frustration

Symptom

Scenario

Intrusive
thoughts

Annie is alone, has
intrusive thought

Irritability,
anger

Annie in room alone;
object falls and makes
noise

Irritability,
anger

Response 1
Absent
Annie shakes away
thought and seems
unphased

Response 3
Moderate
Annie shakes head but
thought does not
disappear. Annie
appears distressed.

Response 4
Severe
Annie is upset
(tearful) by persistent
intrusive thought

Annie picks up object
and walks away
unphased

Response 2
Mild
Annie shakes away
thought with sad
expression. Thought
disappears but then
comes back
Annie shudders, picks
up object and walks
away

Annie tenses and yells
then leaves room

Annie holding crying
baby

Annie sings/talks to
baby

Annie sighs and rocks
baby

Loss of interest

Annie playing with
baby on floor

Annie holding toys
over baby, interacting

Overwhelm

Annie in room with
baby with music
playing softly

Annie is calm and
smiling

Annie holding toys
over baby, but not
engaged
Annie tenses
(shoulders up, hands
over ears), then takes a
deep breath and
relaxes

Annie puts baby down
in crib and walks out
of room showing brief
sign of anger
Annie sitting next to
baby but not engaged

Annie tenses and
yells, then leaves
room visibly angry,
throwing object
Mom yells while
holding baby, puts
baby down in crib
and runs out of room
Annie lays on couch
disengaged while
baby is on floor
Annie is
cringing/brow
furrowed and holding
her hands to her head

Overwhelm

Annie in room with
three walls

Nothing happens,
Annie is content

Walls begin closing.
Annie takes deep
breath and walls stop
moving
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Annie tenses
(shoulders up, hands
over ears), then takes a
deep breath and hands
come off head but
remains tense
Walls begin closing in,
Annie is distressed and
pushes back on walls

Walls close in
completely

Symptom

Scenario

Poor
concentration

Response 1
Absent
Annie is alone, thinking Annie is focused on
one thought

Sadness

Annie holding baby

Annie has happy
expression

Sadness

Annie alone

Annie has happy
expression

Suicidal
thoughts/not
wanting to
exist

Annie with thought
bubble showing mom
and baby together

Annie in thought
bubble is smiling

Tearful/crying
and not
knowing why
Tearful/crying
and not
knowing why

Annie alone

Annie smiling

Annie holding baby

Annie smiling

Response 2
Mild
Annie is focused on
one thought when
another thought
appears. Second
thought disappears and
focus goes back to
first thought.
Annie has sad
expression

Response 3
Moderate
Two thought bubbles
appear and Annie
looks between them,
unable to focus

Response 4
Severe
Many thought
bubbles appear until
frame is full of
thoughts. Annie is
unable to focus and
looks distressed

Annie has sad
expression all day
(passing day to night)

Annie sad for one out
of three days (calendar
pages flipping)
Annie in thought
bubble is smiling, then
frowns. Annie in
bubble is “erased”
then comes back
Annie frowning,
wiping a tear, then
smiling
Annie crying, then
smiles

Annie sad for two out
of three days (calendar
pages flipping)
Annie is frowning in
bubble, then “erased”
leaving only baby

Annie has sad
expression over
several days (passing
of days with
calendar)
Annie sad for all
three days (calendar
pages flipping)
Annie in bubble is
crying, then “erased”
leaving only baby
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Annie cries for part of
a day (passing day to
night)
Annie crying when
thought bubble with
question mark comes
from out of frame.
Annie shrugs and
stops crying but still
frowns.

Annie cries for entire
day (passing day to
night)
Annie crying when
thought bubble with
question mark comes
from out of frame.
Annie shrugs while
continuing to cry.

Symptom

Scenario

Worthlessness

Annie’s silhouette is
filled with hearts (and
flowers and stars?)
Annie is alone with
three trophies (big,
medium, and small) in
front of her

Worthlessness

Response 1
Absent
Silhouette fills 100%

Response 2
Mild
Silhouette fills 50%

Response 3
Moderate
Silhouette fills 25%

Response 4
Severe
Silhouette fills to just
ankles

Annie takes big
trophy, smiling

Annie takes medium
trophy, neutral
expression

Annie takes small
trophy, sad

Annie doesn’t take a
trophy, looks
defeated
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3.2.3 Item Responses and Outcome Space
Outcome space is defined by Wilson (2005) as “a set of categories that are well
defined, finite and exhaustive, ordered, context-specific, and research based” (p. 62).
Here, participants’ responses are organized and interpreted. As previously discussed,
items were scored based on the highest level of symptom severity selected for each
scenario set. Participants had the option of not selecting any of the animations as well,
providing a “not applicable” option if the scenario does not relate to them at all. This
translates fairly well to a four-point Likert-scale: Normal/Absence of Symptom, Mild
Level of Symptom, Moderate Level of Symptom, Severe Level of Symptom (with not
applicable coded as a blank or omitted response). This decision serves to inform clinical
decision-making as a result of using this instrument. It was expected that those with the
greatest level of a dimension of postpartum mental illness will indicate mostly
consistently severe levels of the included symptoms, as they pertain to a specific
condition. The opposite is expected for those experiencing no postpartum mental illness.

3.3 Investigating Instrument Quality
To better understand and improve upon how well the construct was
conceptualized and the symptoms were portrayed, a number of studies were executed.
An initial investigation involved two phases: think-aloud protocols with relevant subjects
(i.e., clinicians and mothers) to refine and improve the developed scenario sets, and an
alignment study with mental health clinicians to better understand how well the domains
and overall construct were represented. For the purpose of determining psychometric
quality of items, examining the internal structure of the instrument, and making any final
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revisions to maximize the validity of the instrument’s interpretation for the intended
purpose, a pilot study was executed following these studies, and is discussed in the
following section (See Testing the Final Screener).

3.3.1 Think Aloud Protocols
To provide an initial evaluation of the items in the developed bank, two types of
think aloud protocols (TAPs) took place--the first including mothers and the second
including mental health clinicians. A sample of women who have, at one time, given
birth, were recruited via free social media (i.e., motherhood-related Facebook groups) to
review the drafted bank of scenarios. Though interest was abundant, two mothers
completed the TAP study. The Appendix includes a copy of the TAP script used with the
sample of mothers. In short, participants were asked to describe the thought processes
they used to answer each item, indicate what they thought was happening in each set of
scenarios, and vocalize any difficulties or challenges in their experience with the
instrument. It was hoped that the sample would interpret items as intended, but this was
not the case for all mothers. The feedback gleaned from this TAP informed the revision
of animations and the selection of items for the proposed screening instrument,
supporting its relevance to mothers. Though the findings may not be generalizable to all
mothers given the small sample size, this procedure allows for at least a preliminary
quality control of items, with a more representative sample being called upon for the pilot
testing of the screener.
The second TAP was carried out with mental health clinicians, who were asked to
review the bank of items and provide their interpretations. The three participants, who
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were exclusively mental health clinicians with advertised special interest in maternal
mental health, were asked to describe what they believed was being measured by each
scenario set and comment on perceived feasibility of using such a tool. The protocol
script for this sample is included in the Appendix. As with the TAP studies conducted
with mothers, the congruence of clinician interpretations to the intended interpretations
informed the revision and selection of items to be used for the previously mentioned pilot
study.

3.3.2 Alignment Study
To ensure the chosen symptoms and corresponding portrayals adequately cover
the construct of postpartum depression and correctly relate to otherwise identified areas
of postpartum mental health, an alignment study with subject matter experts was carried
out. The goal of this study was three-fold: 1) to review the list of symptoms and
determine which postpartum mental illness they best describe (could be more than one
per symptom), 2) to sort randomized animations of each scenario by severity to explore
the accuracy of construct coverage, and 3) to determine how confident clinicians might
be in making a clinical judgement about each postpartum mental illness (e.g., referral)
based on the chosen set of symptoms. It is important to note that animations within each
scenario will always appear in order, from least to most severe, so the randomization of
animations is not intended to be explored as a possible formatting choice for the final
version of the instrument. Subject matter experts recruited from a directory of Maternal
Mental Health Certified counselors (certified by Postpartum Support International), and a
directory of non-specializing mental health clinicians, with the goal of obtaining data
from a diverse group of professionals who would likely be using the screener and who
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would certainly be interacting with women during the postpartum period. Of the ten
clinicians contacted, two were able and willing to complete the alignment study.
Worksheets used by participants are included in the Appendix. Similar to the TAP
studies, the data collected from the alignment study guided revisions of items and the
curation of items for the proposed screener, which only includes a subset of the most
appropriate items from the bank. This study also informs how the results of the
instrument may or may not be interpreted.

3.3.3 Revising the Instrument
A number of revisions to the bank of animations were realized as necessary as a
result of the Think Aloud Protocol and Alignment studies. Several animation sets
received minor adjustments to allow for easier interpretation, while other animation sets-in cases where there were more than one scenario set developed for a given symptom-were removed all together. The final version of the instrument that will be used in the
pilot study includes a total of 15 items and measures the initial list of symptoms (Table
3.2); however, the language used to describe these symptoms has been adjusted to reflect
clinical feedback obtained during the TAP and Alignment studies. The final
specifications can be seen in Table 3.4, which displays the original symptom list, the
updated language based on clinical feedback, and the number of animations per
symptom. A more detailed overview of the feedback that informed these revisions
follows.
To summarize the feedback that influenced revisions of animation sets, ordering
of scenarios within the instrument, inclusion/exclusion of scenarios, and
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reconceptualizing of interpretations intended to be made from the instrument, results
from these studies have been organized by scenario (i.e., by item). Items which are
marked with an asterisk (*) are included in the final version of the instrument, which was
used for pilot testing. A visual representation of each scenario in the item bank is
included in the Appendix.
Table 3.4 Final Specifications for Pilot Study
Updated Symptom
Number of Animations
Difficulty Sleeping
1
Difficulty
1
concentrating/focusing
Overwhelm
Overwhelm
1
Feeling disconnected,
Feeling uninterested or
2 (one without baby and one
uninterested, or numb
detached
with baby)
Worthlessness
Worthlessness
1
Constant or excessive worry
Fear (e.g., of leaving the
1
house)
Tearfulness
Tearfulness/sadness
1
Irritability
Irritability, anger or rage
2 (one without baby and one
with baby)
Feeling disconnected,
Feeling
1
uninterested, or numb
isolated/lonely/disconnected
Rumination
Repeating tasks out of
1
extreme worry
Feeling inadequate to cope
Feeling inadequate in role as
1
with new infant
mother
Suicidal thoughts
Suicidal ideation or desire to
1
not exist as mother or at all
Intrusive thoughts
Difficulty coping with
1
intrusive thoughts (persistent
disturbing thoughts)
Initial Symptom
Difficulty Sleeping
Poor concentration

3.3.3.1 Annie’s Thoughts* (ability to concentrate/focus)
Annie’s thoughts depict the mother figure, Annie, reacting to having two
competing thoughts. Her reaction spans from unphased/content to distressed and unable
to focus. For this scenario set, two clinicians reported during the TAP that it was difficult
to distinguish the second (mild symptom level) animation from the third (moderate
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symptom level). One clinician suggested that adding an additional thought bubble to the
third (moderate) animation would help make this distinction clearer. A mother perceived
the first animation, which shows Annie having one thought and feeling content, to be
unrealistic, stating that she doesn’t know a single mom who has the “privilege” to focus
on only one thing at a time.
Contrary to this feedback, with regard to the alignment study conducted with
clinicians, randomized animations for this scenario were accurately ordered by the level
of symptom severity by both participating clinicians. This supports the assertion that the
symptom being measured is accurately portrayed across the continuum of severity.
Another comment received relates to the colors selected for this animation set.
Thought bubbles were displayed in pale purple and a deeper green color by the animator.
One clinician and one mother noted that they believed the darker-colored thought bubbles
to be negative thoughts or more important thoughts. For this scenario-set, there is no
intention to depict different types of thoughts which could perhaps be misinterpreted as
intrusive in nature.
To address these issues, several revisions were made to this scenario set. An
additional thought bubble was added to the third (moderate) animation to assist with
distinguishing the severity level between mild and moderate. A second thought bubble
was added to the first animation (absence of the symptom) to more realistically portray
the cognitive demands of new motherhood. Across all animations in this set, the thought
bubbles were revised to be a uniform color--pale purple. Overall, the symptom being
portrayed by this scenario was easy for TAP participants to interpret.
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3.3.3.2 Annie’s Walls Closing In* (overwhelm)
In this scenario, Annie is shown standing between two walls. As the symptom
level increases in severity, she is portrayed to feel like the walls are closing in on her,
demonstrating a figurative approach to the feeling of overwhelm. This animation was
interpreted as intended by all participants of the TAP studies and was referred to as very
relatable by both clinicians and mothers. Given the satisfaction with this item, no
revisions were made.
Notably, clinicians participating in the alignment study assigned reversed
rankings to animations two and three. When presented in random order, these clinicians
believed animation two to be more severe than animation three. In animation two, Annie
sighs and the walls stop closing in on her, while in animation three, Annie uses her arms
to physically push back on the walls, trying to stop them. This finding is certainly
interesting and may speak to the necessity to always present animations in the instrument
from lowest to highest symptom severity level. To further investigate the ordering of
animations more thoroughly, special attention during the pilot study was given to this
unrevised scenario to determine if animations are presenting in the expected order based
on response data.

3.3.3.3 Annie Filled with Hearts (worthlessness)
Annie filled with hearts shows Annie “filling up” to varying levels--from full to
nearly empty--with hearts. This scenario is intended to be a more abstract portrayal of
feeling worthy. All TAP study participants perceived this animation as showing one’s
ability to love or receive love, which is not the intended interpretation. Moreover,
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clinicians participating in the alignment study were unable to rank order this set of
animations, when randomized, based on symptom severity. Because this scenario was
not understood by clinicians or mothers, with no suggestions of how to improve
interpretability, it was not included in the final screener used for pilot testing.

3.3.3.4 Annie sleeping* (difficulty sleeping)
Annie is shown sleeping in bed for this animation and different levels of sleep
disruption are portrayed through the different animations. One clinician felt that
animations two (mild) and three (moderate) were not visibly distinct from one another.
Surprisingly, when presented in random order during the alignment study, clinicians were
able to successfully rank order animations from this scenario by symptom severity level.
Nevertheless, as the goal is to create an assessment that is easily interpretable to all and
not just most, to address the expressed uncertainty the floating letter z’s used in
animations one and two were made larger so the view could more easily notice Annie
sleeping in animations one and two and Annie not sleeping in animations three and four.
The overarching symptom for this scenario was easily interpreted by all TAP participants
and, therefore, the revised scenario is included in the final version of the instrument.

3.3.3.5 Annie Frowning (sadness)
Annie is shown standing alone in this animation. In the first animation, she is
smiling and content. Animations two through four show Annie frowning more and more
frequently. Across all animations, frequency is measured visually using a daily calendar
on Annie’s wall; pages flip to show time passing. As a way to improve the animation,
one clinician suggested that, because Annie’s face is the only thing changing, the
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measured symptom would be clearer if only her head and shoulders were visible in each
animation (as opposed to her entire body).
Two clinicians and both mothers commented on the calendar specifically. They
felt the calendar was distracting and wondered if the calendar was there to show a
difference in how Annie felt time was passing (e.g., seemingly slow or flying by). In
each animation, the pages of the calendar turned in time with one another, but the study
participants seemed to focus most of their attention on determining the importance and
speed of the calendar.
In addition to these common issues, one mother could not distinguish between
animations two and three. To this point, only one clinician was able to successfully rank
order this animation set during the alignment study, with the other unable to distinguish
between animations one and two. Due to these significant issues raised, this scenario was
not chosen to be included in the final version of the instrument.
3.3.3.6 Annie Fading from Crowd* (feeling uninterested or detached)
Annie fading from the crowd shows Annie amongst several other persons and
portrays feelings from being present and content to completely invisible. The intent is to
show Annie feeling uninterested in or detached from her social circle or support network.
Clinicians and mothers who participated in the TAP and alignment studies did not
perceive a connection between the mother and the “crowd,” stating that the crowd being
slightly behind the mother indicated that the crowd was viewing the mother, perhaps as
invisible or removed. This may have contributed to the inaccurate rank ordering of
animations during the alignment study, as both clinicians agreed that animations one and
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two appeared to be reversed in symptom severity level (animation one being mild and
animation two being “normal” or the absence of the symptom).
Nevertheless, the idea of Annie being removed from the situation was commonly
interpreted, as intended. Considering that this scenario is intended to portray a spectrum
of feeling connected to feeling disconnected, the animations were revised to show the
“crowd” in line with Annie, with visible connection through handholding. It is hoped
that this revision will allow the user of the screener to interpret the feeling of detachment
as Annie’s and not as the crowd’s perception of her and will aid in the clear distinction of
symptom level severity changes across symptoms.

3.3.3.7 Annie’s trophies* (worthlessness)
In this scenario, Annie is shown choosing a trophy from a table. There are a
variety of trophy sizes, symbolizing assignment of self-worth. In the first animation,
Annie happily chooses the biggest trophy. Annie chooses smaller trophies with less
contentment as the animations increase in symptom severity. In the animation portraying
the most severe symptom level, Annie shakes her head and refuses the trophies all
together. All TAP study participants interpreted this scenario as intended and related to it
well. Moreover, clinicians participating in the alignment study were able to accurately
rank order this set of animations by symptom severity level with relative ease.
One of the mothers participating in the TAP study pointed out a design flaw in the
animation, noting that the trophies in the first animation were different sizes than those in
the other animations. This scenario was revised so that the size of the trophies is
consistent across all animations.
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3.3.3.8 Annie Considers Leaving House* (fear (e.g., of leaving the house))
Annie considers leaving house shows Annie in a room with a door, through which
she is contemplating leaving. In animation one she happily exits the room without
hesitation. Animations two and three show Annie leaving only after experiencing mild
and moderate levels of fear, respectively. In animation four, she cringes and walks in the
opposite direction of the door.
Most study participants questioned the purpose of the door. Some believed the
door to be that of a doctor’s office and determined that Annie was afraid to go to the
doctors. One mother interpreted this scenario as portraying fear of going back to work,
thinking the door was a general office door. In response to these concerns, the door,
which was shown closed, was revised to be shown open with an outdoor scenery.
One mother also suggested that animation four be revised. She interpreted this
animation as Annie choosing to not go back to work. As a result, animation four was
revised to show Annie paralyzed with fear, indicating no choice in her actions.
During the alignment study, clinicians agreed in their perception that animation
one was more severe than animation two. It is possible that revising this item to make the
measured symptom clearer may influence the perceived severity of symptom level. To
this point, changes were not made to animations exclusively based on alignment study
results prior to the pilot study. The ordering of animations based on symptom severity
level was expected to be realized through the analysis of pilot study response data,
providing clarity.
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Overall, it is hoped that the revisions made based on TAP study feedback will
allow the user of the screener to interpret the feeling of fear throughout the animations,
rather focusing on where the door leads to.

3.3.3.9 Annie crying* (tearfulness)
In this scenario, Annie is shown holding her baby and is portraying different
levels of tearfulness by crying more frequently as the animations become greater in
severity level. Only one clinician expressed difficulty with interpretation during TAP
studies, stating that animations three (moderate) and four (severe) were difficult to
distinguish from one another. All around, the symptom being portrayed in this scenario
was clear and the scenery--a window changing from day to night--was not distracting.
Interestingly, one clinician participating in the alignment study was able to rank
order animations accurately, while the other was unable to discern the relative severity of
three out of four of the animations. In response to collected feedback from both TAP and
alignment studies, this scenario was revised to show more of a distinction between the
frequency of crying in the third animation and the fourth animation. Additionally, the
scenario was cropped to show only Annie’s head and shoulders, making her expression
more apparent. These revisions will hopefully allow for more clear interpretation of
symptom severity across the animation set.

3.3.3.10 Annie Hears Something Drop* (irritability, anger or rage)
In this portrayal of irritability, Annie hears an object fall off of a shelf and reacts
in a variety of ways, spanning from reasonably unphased to visibly angry. Anger is
shown by a red flush of the head and body, along with facial expressions and gestures,
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and is only portrayed in this way in animation four (severe). Other animations show only
facial expressions or gestures.
Overall, this scenario was well received and accurately interpreted by mothers and
clinicians participating in TAP studies. One clinician commented that it was difficult,
though not impossible, to distinguish between animations one and two, while another
noted that animation three would more accurately depict a moderate symptom level if
Annie appeared slightly angrier. Alignment study participants were able to accurately
rank order animations two and three; however, one clinician assigned a reverse rank order
to animations one and four. Upon further questioning, the symptom severity level of
animations one and four were realized to be clearer, but careful attention will be paid to
this scenario in pilot study analyses, with specific interest in the ordering of animations
one and four.
In response to all collected feedback, the mother's reaction in animation two (lines
indicating a “huff”) were revised to be more easily visible. Animation three was also
revised to show Annie’s face briefly becoming red with anger, in contrast to animation
four where her entire body flushes. It is hoped that these revisions will allow users of the
instrument to distinguish between the severity levels with ease and will capture the full
range of severity more accurately.

3.3.3.11 Annie All Alone* (feeling isolated/lonely/disconnected)
Annie all alone shows Annie amongst a group of other humans. In the first
animation, she is content amongst the others. As the animations portray increasing levels
of symptom severity, the crowd fades gradually across animations until it is entirely
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invisible, and Annie is saddened by the realization that she is alone. Across all
participants of the TAP studies, this scenario was accurately interpreted and regarded as
relatable and relevant to the overall construct. Alignment study participants were also
able to accurately rank order this set of animations based on symptom severity level with
relative ease. No revisions were made to this scenario, which is included in the final
version of the instrument used for pilot testing.

3.3.3.12 Annie Hearing Music (irritability)
This scenario shows Annie sitting in a chair next to her sleeping baby. Music is
playing in the room and, though she is content, as the symptom severity increases, she
becomes more and more agitated by the sound of the music. The irritability portrayed in
these animations is expressed through showing Annie’s response to a seemingly normal
noise. In the most severe case, Annie is physically bothered by the noise and is unable to
tolerate the auditory stimulation.
Annie hearing music was not received well by participants of the TAP studies.
One clinician stated that she did not know what the animations were measuring at all. A
clinician participating in the alignment study echoed this sentiment though, interestingly,
the second clinician was able to clearly interpret and rank order this set of animations.
Another TAP study clinician thought the animations were showing a mother’s fear of her
baby being woken by loud music. A mother interpreted this item with focus on the baby,
postulating that the mother in the scenario was so frustrated that the baby wouldn't go to
sleep that the music was “driving her mad.” Because another scenario had been
developed for the symptom of irritability (See: 17. Annie soothes crying baby), this
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scenario was not selected to be included in the final version of the instrument for pilot
testing.

3.3.3.13 Annie Checking on Baby* (repeating tasks out of extreme worry)
In this scenario, Annie is shown checking on her sleeping baby and her response
ranges from checking minimally and without worry to checking repeatedly with extreme
worry. During TAP studies, some minor confusion resulted from the portrayal of this
symptom, with both clinician and mother participants, leading to a small number of
revisions being needed.
One clinician remarked that adding an exclamation point above Annie’s head,
along with the existing question mark, in animation four would make the severity of
Annie’s worry clearer. While one of the mothers connected Annie’s worry specifically to
the question mark above her head, she commented that Annie appeared merely frustrated
in animations without this indicator (animation one). The second mother interpreted this
scenario as Annie trying to put a crying baby in a crib and considering leaving the baby
to fuss for a time, in hopes sleep would result (i.e., navigating a “cry-it-out” sleep training
technique).
It is possible that these uncertainties expressed by TAP participants could have
contributed to clinicians' responses during the alignment study. One clinician was able to
accurately rank order animations one and four, when presented in random order, but
assigned reversed rank order to animations two and three. The other clinicians
participating in the alignment study was unable to distinguish between severity levels for
any of the animations.
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In response to these issues with interpretation, it was decided that an exclamation
point would be added along with the question mark in animation four. A question mark
was added to animation one, to indicate a “normal” amount of concern, not frustration,
with the baby. To indicate that the baby is asleep and not resisting sleep, “z’s” were
added above the baby. Though alignment study feedback could indicate significant
technical issue with the design of this scenario, pilot study analyses performed on
response data were expected to provide sufficient evidence to better understand if the
TAP study-based revisions mediate these content alignment issues. These revisions are
hoped to clarify the symptom that is being portrayed across the animations and better
represent the highest level of symptom severity.
3.3.3.14 Annie Looks to Other Moms* (feeling inadequate in role as a
mother)
Annie looks to the other moms portrays Annie rocking a baby looking to
surrounding mothers with their babies. In the first animation she shows no response to
the other mothers, but as the severity of the symptom--feeling inadequate--escalates,
Annie begins to look unsure and doubtful, comparing herself to the others. Question
marks appearing above Annie’s head indicate this uncertainty. Minor issues in
interpretation resulted from this scenario, as it was mostly well received.
The question marks appearing above Annie’s head were of particular focus in the
feedback that was obtained during TAP studies. According to one clinician, the number
of question marks appearing needed to be more distinct between animations to allow for
noticeable differences in severity to be observed. To this point, clinicians participating in
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the alignment study were able to accurately rank order animations, though one clinician
expressed confusion around the difference in severity level between animations two and
three. One of the mothers participating in the TAP studies expressed a similar sentiment,
stating that more question marks in the severe animation would make the severity of the
symptoms more easily noticeable. Another study participant, a mother, noticed that
Annie looks down at her baby only in animation four and doubted her understanding of
what the scenario was portraying as a result.
This scenario was revised to be included in the final version of the instrument
used for pilot testing. More question marks appearing above Annie’s head were added to
animations three and four to indicate a more intense sense of questioning and self-doubt.
Annie’s focus was revised in animation four so that she looks at the other mothers and
not at the baby, which is congruent with other animations in the scenario. These
revisions are hoped to allow users of the instrument to more easily distinguish between
levels of symptom severity for this scenario.

3.3.3.15 Annie Plays with Baby* (feeling uninterested or detached)
Annie is shown, in this scenario, interacting with her baby, playing together with
a small toy. In the mildest portrayal, Annie happily engages with the baby, while in the
most severe portrayal, she is shown at a distance from the baby, not engaged at all.
Feedback obtained from TAP studies for this scenario was promising, with both
clinicians and mothers interpreting the animations as intended and confirming the
symptom’s relevance.
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During the alignment study, one clinician was able to rank order the animations
accurately based on symptom severity level. The other clinician, however, had a
particularly interesting reaction to the couch that Annie is lying on in animation four,
believing it to be a portrayal of Annie inside a womb. At the conclusion of this
clinician’s alignment study participation, it was clarified that this shape was, in fact, a
couch, and the clinician seemed to be able to easily interpret the animation.
Nevertheless, all other TAP and alignment study participants were able to easily
interpret this animation as intended; therefore, this scenario was included in the final
version of the instrument to be used for pilot testing without revision. Special attention
was given to this scenario in the interpretation of pilot study results, specifically looking
for odd behavior related to animation four.

3.3.3.16 Annie Frowning While Holding Baby (sadness)
This scenario, designed to portray sadness, shows Annie frowning at different
frequencies. Time passing is indicated by the turning of daily calendar pages. As with
other scenarios including calendars to indicate passage of time, this set of animations was
not well interpreted by study participants. During TAP studies, mothers and clinicians
fixated on the speed with which the calendar pages were changing. Moreover, the
changes in facial expression across animations was not clearly observable to participants.
Alignment study results showed that clinicians were not in agreement with the rank
ordering of animations by symptom severity. As a result, it was decided to not include
this scenario in the final set of animations used for pilot testing.
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3.3.3.17 Annie soothes crying baby* (irritability, anger, or rage)
This scenario portrays irritability, anger and rage by showing how Annie copes
with her baby’s crying. Unlike the previously discussed scenario measuring the same
symptom, this scenario includes the baby, which may be engaged with differently than an
item that does not include feelings in response to the baby’s behavior. In the absence of
this symptom (animation one), Annie is seen singing to her baby in an attempt to soothe.
As the severity of the symptoms increases, Annie engages with the baby less and
becomes more reactive to the babies crying.
One clinician was unable to distinguish between animations three and four, while
another clinician questioned whether mothers would feel safe selecting the most severe
portrayal of this symptom, in which Annie places the baby in a crib and hurries out of the
room, visibly angry. Both mothers immediately understood how this set of animations is
intended to be interpreted and even related to the scenario emotionally. Interestingly,
both clinicians participating in the alignment study were able to accurately order the
animations in this scenario by symptom severity level relatively easily.
Considering the mixed reviews, the choice was made to include this scenario in its
original form in the final version of the instrument, with the intent of gathering more
information on how the scenario is or is not understood by users.

3.3.3.18 Annie Changing a Diaper (intrusive thoughts)
Annie changing a diaper was developed to show a very contextual portrayal of
intrusive thoughts. Annie is changing her baby’s diaper and as the baby squirms, an
intrusive thought is triggered. In this thought, which is shown as an animated thought
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bubble, Annie raises her hand. She thinks she might strike the baby. As passive intrusive
thoughts are actually quite normal during the postpartum period, the first animation
shows Annie having and dismissing the thought, unimpacted. In the second animation,
the intrusive thought becomes a bit more persistent and Annie must intentionally shake
the thought away. In the third animation, Annie appears to have an emotional reaction to
the thought and, though she shakes the thought away, it eventually comes back. In the
fourth animation, the thought becomes incredibly persistent--it does not go away--and
Annie is unable to cope, slamming her hand down onto the changing table is
exasperation.
As a result of the TAP studies, this contextual portrayal of intrusive thoughts was
found to be mostly ineffective. One clinician interpreted Annie in animation four as
actually harming the baby. Another didn’t understand this scenario as a portrayal of
intrusive thoughts at all and believed Annie was wondering about how she would
“measure up” as a mother, perhaps comparing herself to her own mother. One TAP
participant who was a mother thought Annie was thinking back to when she was a baby
and wondering if she was changing the diaper correctly.
Overall, most participants believed this scenario to be a representation of feeling
inadequate as a mother. With regard to the alignment study, neither clinician was able to
accurately rank order this set of animations based on symptom severity level. While one
clinician was completely unable to interpret the differences in the randomized
animations, the other was only able to rank animations three and four as intended.
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Because the concept for this animation proved to be problematic, this scenario
was not included in the final version of the screener and will not be used for pilot testing.
Fortunately, another item was also developed to portray this same symptom in a less
contextual way (See 22. Annie’s intrusive thoughts).

3.3.3.19 Annie Crying Without Reason (tearfulness)
Much like the previously discussed representation of tearfulness, (See 9. Annie
crying), Annie is shown, portraying different levels of tearfulness by crying more
frequently as the animations become greater in severity level. Unique to this scenario,
Annie is shown holding a baby and in animations where Annie is tearful (two, three, and
four) a thought bubble with a question mark appears, coming from someone out of the
frame, indicating that someone is asking Annie a question: why are you crying? Annie
shrugs, implying that she does not know why she is crying. Several issues with this
scenario were pointed out during the TAP studies and led to this scenario being excluded
from the final version of the instrument.
During the TAP studies, one clinician did not notice Annie shrugging in response
to the questioning thought. One of the mothers who participated in the TAP immediately
perceived Annie’s tears to be “happy tears,” strictly because Annie was shown crying
while holding her baby. Both mothers saw the thought bubble as coming from Annie and
not as coming from someone from outside the frame, perhaps indicating a sense of
distraction from the baby (note: the thought bubble was purposefully positioned this way,
as including a second person in animations would assume that mothers have, perhaps, a
support person or spouse available to them, which is not the case for all mothers).
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Interestingly, both clinicians were able to easily and accurately place the
animations in order from lowest symptom severity level to highest. It is possible that the
clinicians were focusing on the frequency of crying while the mothers were evaluating
more of the context in this case. Nevertheless, this scenario was excluded from pilot
testing, considering the interpretation issues pointed out during the TAP studies.

3.3.3.20 Annie sleeping with baby (difficulty sleeping)
Annie sleeping with baby portrays Annie having different levels of difficulty
related to falling asleep. Annie’s response is identical to that of the previously described
scenario portraying this same symptom (See 4. Annie sleeping). What is unique about
this set of animations is that Annie is shown in a bedroom with her baby sleeping in a
crib beside her bed. It was unclear if new mothers would be able to relate to Annie
sleeping alone, so a co-sleeping scenario was developed to explore this.
One clinician commented that the second animation (mild) looked more severe
than the moderate symptom severity level. This participant also perceived Annie’s
behavior as not taking care of the baby, rather than trying to sleep in the same room as
the baby. Another clinician understood this scenario as intended; however, a mother
participant echoed the perception that Annie was neglecting to take care of the baby. She
also wondered if Annie could be worried that the baby would die suddenly while
sleeping.
During the alignment study, one clinician was unable to interpret what this
scenario was intending to portray. The other clinician accurately assigned severity levels
to the first and fourth animations but was perplexed with the relative severity of the
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second and third animations. This scenario, relative to the previously described scenario
measuring difficulty sleeping, did not perform well in the TAP and alignment studies and
was, consequently, not included in the final version of the instrument.

3.3.3.21 Annie imagines baby without her* (suicidal ideation; desire to not exist as
mother or at all)
This scenario was developed to portray the symptoms of suicidal ideation and not
wanting to exist as a mother or at all. The animations were crafted so that the
representation was not frightening or so difficult to respond to that it would not likely
allow for an honest response from users. This gentle interpretation of the symptom
shows Annie thinking about herself holding the baby. In the first animation she is
content; however, as the severity level of the symptom increases, Annie begins to fade
from her own thought, leaving only the baby. Annie responds to this with increased
sadness as the animations increase in portrayed severity.
Thoughts expressed in response to seeing these animations were relatively mixed
amongst mothers and clinicians. During the TAP studies, one clinician saw this scenario
as portraying Annie worrying about what would happen to her baby if she wasn’t there.
Another clinician understood the scenario but wouldn’t have understood the symptom
being portrayed without seeing animation four simultaneously. Interestingly, both
mothers participating in the TAP studies initially interpreted the mother figure in the
thought bubble as another mother (i.e., not Annie). One mother thought Annie was
wondering if she could “really do this,” while the other mother commented that the
purpose of the animation was entirely unclear.
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At the end of TAP studies, the mothers were told what this scenario set was
measuring and were asked if they might have suggestions on how the symptom could
have been portrayed more clearly. One commented that Annie fading inside the thought
bubble did not indicate a choice or want to not exist and communicating this somehow
would be helpful. The other explained that she had never experienced this symptom and
she felt that users of the instrument who have experienced this symptom might likely
understand what is being portrayed differently than someone who has never had such
thoughts.
One clinician participating in the alignment study was able to accurately rank
order the animations with respect to severity. The other, however, perceived animation
one to be more severe than animation two. Though this scenario did not perform ideally
during the TAP or alignment studies, the thoughts expressed, if investigated further, seem
as though they may provide fruitful information that could contribute to the development
of an improved scenario for this symptom. The inclusion of a scenario measuring a
symptom that is so very critical is imperative. To this end, this scenario was included in
pilot testing.

3.3.3.22 Annie’s Intrusive Thoughts* (difficulty coping with persistent “disturbing”
thoughts)
Annie’s intrusive thoughts, as a less contextual representation of this symptom,
shows Annie responding to a dark and foreboding thought bubble which is adorned with
a hazard symbol. Animations one, two and three portray the escalation of symptom
severity in exactly the same manner as the previously discussed scenario measuring
intrusive thoughts (See 18. Annie changing a diaper). In this case, in the fourth
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animation, the thought still does not go away and Annie is still unable to cope; however,
her emotional reaction is of silent defeat rather than physical exclamation.
While two clinicians participating in the TAP studies, immediately understood
this scenario as intended, another clinician was uncertain that the thought was intrusive.
To this participant, the thought seemed to indicate a sense of worry, as if Annie was
thinking that something was wrong with the baby. The mothers participating in the TAP
studies understood how Annie was feeling in response to the thought but commented that
it was not clear that the thought was intrusive. It seems the relative severity of the
animations was clear, regardless of the symptoms being portrayed. This is further
supported by the alignment study, in which both participating clinicians were able to
accurately rank order the randomized animations by symptom severity level.
To clarify the nature of the thought shown across these animations, this scenario
was revised to show a darkly colored thought bubble, appearing to have a stormy texture,
with a skull-and-crossbones symbol rather than a hazard sign. It is hoped that these more
dramatic indications of the thought being “dark” will aid in the interpretation of this
scenario as intended during the pilot study.

3.3.3.23 Overarching revisions
With regard to the instrument as a whole, TAP studies and Alignment studies
provided feedback related to a variety of areas. As a result of the TAP studies, it was
determined that the mother character, Annie, may be seen as universally relatable, as the
majority of participants specifically commented on this without prompting. It was also
determined that the use of a calendar in any scenario distracts from the intended
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interpretation and should be refrained from. One clinician noted that seeing the
animations playing simultaneously in a continuous loop aided in the ability to easily
make comparisons across animations, which influenced the way in which animations
were set up for the pilot study.
Showing the baby character being held by Annie before showing the baby
character at a distance from Annie was also brought up by a TAP participant, a mother, as
important. This was suggested as a way of making it clear to the user that the character is
undoubtedly Annie’s baby. An important concern was raised by one clinician about
administration time in comparison to currently used screening tools. It was certainly
important, when choosing the number of scenarios to be used in the final version of the
instrument, to consider the approximate administration time of these screening tools and
if additional time, if necessary, is justified by the value of resulting information provided
by this animated scale.
During the alignment study, clinicians were asked to review the list of symptoms
that influenced the development of scenarios for the instrument and indicate which
postpartum psychological conditions relate to each symptom. Responses from the two
clinicians who participated in the study are presented in Table 3.5. The dimension of
postpartum depression (PPD) was well represented according to both clinicians.
Postpartum bipolar depression (PPBD) was found to be represented rather well within the
list of symptoms according to one clinician, while the other chose not to speak about
postpartum bipolar depression at all during the study session. Postpartum anxiety (PPA),
postpartum obsessive-compulsive disorder (PPOCD), and postpartum psychosis (PPP)
seem to be related to fewer of the listed symptoms, though this result does not necessarily
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mean these dimensions are not adequately sampled from. This analysis aims to
determine if the list of symptoms does, in fact, reach across multiple conditions. To
further explore the adequacy of sampling within each condition, or dimension of the
instrument, clinicians were asked to engage in a follow up activity.
Table 3.5 Alignment Study: Mapping Symptoms to Conditions
Number of clinicians indicating symptomcondition relation
Symptom
PPD
PPA
PPOCD
PPP
PPBD
Difficulty sleeping
2
2
1
1
1
Irritability/anger
2
2
2
2
2
Intrusive thoughts
1
2
2
2
1
Sadness
2
1
1
Tearful/crying and not
2
1
1
knowing why
Constant/excessive worry,
1
2
2
ruminations
Loss of interest in usual
2
1
activities
Worthlessness
2
1
Poor concentration
2
1
1
1
1
Feeling inadequate to cope
2
1
2
1
with new infant
Suicidal thoughts
2
2
1
Overwhelm
2
1
1
1
Feeling detached/numb
2
1
1
1
PPD: postpartum depression; PPA: postpartum anxiety; PPOCD: postpartum
obsessive-compulsive disorder; PPP: postpartum psychosis; PPBD: postpartum bipolar
depression
Clinicians participating in the alignment study, after evaluating the list of
symptoms, were asked to indicate the level of confidence they would have in making a
diagnostic decision based on the list of symptoms alone (i.e., if a clinician knew whether
or not a mother was experiencing all listed symptoms associated with postpartum anxiety,
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they might be 75% confident in their decision of whether or not to diagnose the mother
with postpartum anxiety). Results from this exercise are presented in Table 3.6.
Clinician A felt making the requested decisions was far too difficult, stating that
often times up to three sessions are required before she can begin to determine which
condition a mother might be experiencing. She also commented that she does not
typically use screening tools as part of her practice. Clinician B, on the other hand,
offered specific reasoning to her choices that actually supported the use of scenarios in
screening for postpartum psychological conditions.
Table 3.6 Decision Confidence by Condition
Clinician A
Clinician B
PPD
80%
100%
PPA
80%
80%*
PPOCD
25%
50%*
PPP
65%
0%*
PPBD
65%
0%*
*additional explanation provided within text

According to Clinician B, the list of symptoms is certainly sufficient for providing
evidence for diagnosis of postpartum depression. This is only slightly less true for
postpartum anxiety; however, the clinician added to her rating that she would have
responded with a rating of 100% if the symptom of fear of leaving the house or fear of
letting others hold the baby was included. Coincidentally, the instrument, at this phase,
does include a scenario evaluating a mother’s level of fear related to leaving the house.
This scenario was categorized initially as worry, but as a result of this conversation, the
symptom was changed to fear.
Similarly, Clinician B would have rated postpartum OCD with between eighty
and 100% confidence if the instrument included a scenario showing a mother acting out a

97

ritual that is in direct response to a fear or worry, like constantly washing hands or
constantly checking on the baby. Once again, the instrument includes such a scenario,
but this symptom was categorized as rumination. Due to this feedback, the symptom for
the discussed scenario was renamed as repeating tasks out of extreme worry.
Postpartum psychosis and bipolar depression were not adequately represented
according to Clinician B and it was determined that it would be difficult to screen for
postpartum psychosis without creating a very specific animation that shows a mother
having an extremely bizarre thought (e.g., the baby is here to harm people). To
confidently make a diagnostic decision about postpartum bipolar depression, Clinician B
would have required the inclusion of a scenario portraying a mother as manic (e.g., not
getting any sleep and being overjoyed, speaking or moving abnormally quickly).
It is possible that the change in language resulting from alignment study feedback,
from strictly clinical to more situational, typically used by mothers in describing their
symptoms according to Clinician B, may allow this screening instrument to represent
postpartum psychological conditions more comprehensively. Overall, it seems that
postpartum depression is well represented within the instrument’s content. There seems
to be enough evidence to support further investigation into extending the instrument’s
capacity to provide information related to postpartum anxiety and obsessive-compulsive
disorder. The addition of new content--perhaps as few as one scenario--could allow for
the inclusion of postpartum bipolar depression.
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3.4 Testing the Final Instrument
As a result of the TAP and alignment studies, the final version of the instrument
includes fifteen scenario sets and, in theory, measures mainly the construct of postpartum
depression with symptoms overlapping with postpartum anxiety, and postpartum
obsessive-compulsive-disorder. Table 3.7 shows the final specifications for the
instrument to be used for pilot testing, including scenario names, symptoms, and
corresponding conditions, with scenarios appearing in the order intended for
administration.
Table 3.7 Final Instrument Specifications
Item Scenario Name
Symptom
PPD
1
Annie sleeping
Difficulty sleeping
x
2
Annie looks to other
Feeling inadequate in role
x
moms
as a mother
3
Annie’s thoughts
Ability to concentrate/focus
x
4
Annie crying
Tearfulness
x
5
Annie’s trophies
Worthlessness
x
6
Annie checking on
Repeating tasks out of
baby
extreme worry
7
Annie plays with baby Feeling uninterested or
x
detached
8
Annie fading from
Feeling uninterested or
x
crowd
detached
9
Annie soothes crying
Irritability, anger or rage
x
baby
10
Annie’s walls closing
Overwhelm
x
in
11
Annie considers
Fear (of leaving house)
leaving house
12
Annie’s intrusive
Difficulty coping with
x
thoughts
persistent “disturbing”
thoughts
13
Annie hears something Irritability, anger or rage
x
drop
14
Annie all alone
Feeling
x
isolated/lonely/disconnected
15
Annie imagines baby
Suicidal ideation; desire to
x
without her
not exist as mother or at all
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PPA
x
x

PPOCD

x

x

x

x

x

x

x

x

x

x

x

3.4.1 Data Collection
To evaluate the psychometric quality of this final version of the instrument, an
online pilot study was executed. Once items have been selected from the bank, in
response to data collected from the TAPs and alignment studies, the revised version of
the screener was piloted online with a sample of individuals who may or may not have
identified as mothers. This study serves to identify generally problematic items and other
instrumentation issues, either confirming the use of items in the screener or identifying a
need for modification, prior to a clinical pilot study. A sample of participants was
recruited by way of snowball sampling via free social media (i.e., Facebook and
Instagram). To compete with algorithms governing the exposure of social media posts on
the used platforms, the recruitment post was shared three times each day (morning,
afternoon, and evening) for nearly the entire duration of the recruitment window. Any
person residing in the United States who was at least 13 years of age was eligible for
participation. The decision was made to not narrow the recruitment to only women
within the first twelve months postpartum to more likely obtain the sample size needed
for the planned analyses, which are intended to provide only initial support for the
validity of the interpretation of the instrument’s scores. A total of six-hundred fifty-eight
people engaged in the study during the three weeks that it was made available.
The pilot study was designed to be engaged with on a personal electronic device,
rather than at a doctor’s or clinician’s office. Overall, items included in the scale were
intentionally ordered to ascend in intensity (i.e., difficulty sleeping first and suicidality
last) but also to ensure that the most intense items (portraying symptoms of suicidality,
intrusive thoughts, and irritability/anger/rage) were not presented consecutively, perhaps
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compounding in intensity and leading to participants stopping out. Though the
instrument is intended to be completely text-free, including instructions for participation,
the remainder of the pilot forms were text-based. Moreover, developing animated, textfree instructions for a screener that had not been determined to be useful seemed
counterintuitive cost-wise. With this in mind, basic instructions were written for the
animated item section of the pilot study and were judged to be between a second and
third grade reading level, demonstrated by a Fesch-Kincaid Grade Level Readability
index of 2.8 (Flesch, 1946):
For this section, choose the videos that best show how you have been feeling for
the past week. To choose a video, just click on it. You can pick more than one.
You can pick none.
After you make your choices, click the > > > to keep going.
Skip a question by clicking the > > >.
Remember to choose videos that best show how you’ve felt for the past weeks.
The viability of providing instructions for the animated scale without use of any
text will be explored in a future study once the quality of the instrument is determined
and a most final version is realized.
In accordance with these instructions, participants were informed that if any
scenarios were unrelatable, they could skip the scenario all together. These missing data
will be analyzed separately to determine if any items were differentially difficult to
engage with. Should any items be discovered to be largely unrelatable to postpartum
mothers, for example, revision or removal may be necessary. Results from this analysis
of missing data are provided later in this section.
In designing the pilot study instrument, the animated instrument was segmented
into thirds. Three forms were developed including demographic questions, a full-length
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version of an existing widely validated postpartum depression screener (the Edinburgh
Postnatal Depression Scale), and ten of the fifteen animated items. One form including
all animated items was decided against to avoid testing fatigue, considering two scales
and several demographic questions were being administered in each form. All items
were optional for participants (i.e., only consent and non-disclosure statements were
forced response). The form design is presented in Table 3.8 and is supported by the
fractured design (Roskam, & Broers, 1996). Each participant completed the informed
consent and non-disclosure agreements, the demographic questions, and the EPDS scale
and was then randomly routed to one of the three subsets of animated items. The full
version of the pilot study instrument is included in the Appendix.
Table 3.8 Pilot Study Form Design
Form Component 1
Component 2
Component 3
A
Demographic Items (9)
EPDS Items (10)
Animated Items
1-5, 11-15 (10)
B
Animated Items
6-10, 1-5 (10)
C
Animated Items
11-15, 6-10 (10)
The initial sample that resulted from recruitment included 643 participants, of
which 624 agreed to meeting eligibility criteria and gave voluntary consent. Those who
did not give consent were exited from the pilot study. Six participants did not agree to
the non-disclosure statement item, were exited from the survey, and were therefore also
removed (n=618). One goal for the analysis is to compare performance on animated
items to performance on a currently used screening tool: the Edinburg Postpartum
Depression Scale (EPDS) (Cox, Holden, & Sagovsky, 1987). Only participants who
completed all EPDS items were retained, narrowing the sample to 528 respondents.
Additionally, those who stopped out before viewing all animated items (51 respondents),
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as well as the fourteen males who engaged in the pilot study, were removed from the
sample, yielding a final sample of 463 participants.
Table 3.9 Demographics of Mother Sample
Age
20
33.88
7.933
Race/Ethnicity (percentage)
African American or Black
2.5
American Indian or Native Alaskan
0.5
Asian
4.1
Hispanic or Latino/Latina/Latinx
6.5
Multi-racial
3.9
Native Hawaiian or Other Pacific Islander
0.7
Other
0.5
White
81.3
Mental Health Status (percentage)
Currently experiencing condition
46.4
Not sure if experiencing condition
26.6
Not currently experiencing condition
27.0
Anxiety
43.6
Bipolar Depression
2.1
Depression
22.9
Obsessive-Compulsive Disorder
3.0
Other: ADHD
0.5
Other: Rage
0.2
Other: PTSD
1.4
Other: Postpartum Depression
1.4
Other: Postpartum Anxiety
0.5
Other: Postpartum Rage
0.5
Other: Derealization/Depersonalization
0.2
Disorder
Other: Seasonal Affective Disorder
0.2
Other: Borderline Personality Disorder
0.2
Language Spoken at Home (percentage)
English
96.5
Language other than English
3.2
Postpartum Status (percentage)
Gave birth in last twelve months
53.8
Has not given birth in last twelve months
46.0
74

After considering the essential questions of this research, the decision was made
to further narrow the sample to only those who identified as mothers, resulting in 6495
observations, composed of 433 persons responding to fifteen items. The demographic
composition of the analyzed sample is shown in Table 3.9. This sample of mothers
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represented a wide age range, with the average participant around 34 years old. The
majority of respondents identified as White (81.3%) and most (96.5%) reported speaking
English in their own home.
Half of the sample (58.3%) identified as postpartum (has given birth within the
past twelve months) and, interestingly, about half of respondents (46.6%) reported
currently experiencing a mental health condition. Anxiety was the most frequently
reported condition (43.6%) being currently experienced at the time of participation,
followed by depression (22.9%). Once the final sample was determined, response data
were reviewed to ensure each item was sufficiently represented. Each scenario item was
responded to by at least 249 persons (participation by item can be seen in Table 3.10).
Table 3.10 Response Count by Scenario
Scenario
Count

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

280

261

281

283

277

249

268

274

257

274

268

252

269

283

257

3.4.2 Rating Scale Analysis
3.4.2.1 Analytic Framework
An assessment of item quality and the overall measurement quality of the
animated screener provides evidence for validity, estimation of reliability, and a more
concrete understanding of possible pitfalls of the current version of the instrument. Items
were analyzed via the Rasch measurement model (Linacre, 1999) using the Facets
software (Linacre, 2019). Presently, the use of this method is widespread, especially in
the medical field. The Rasch model, as a unidimensional latent trait model, operates
based on the principle that the data being fit to the model are arranged in successive order
on one single continuum (Rasch, 1980). In the simple case of dichotomous data,
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according to the Rasch model, a person’s probability of responding to an item correctly is
derived from the person’s ability or amount of the latent trait and the item’s difficulty.
Equation 3.1 illustrates the probability of responding correctly (x=1) for a person n on
item i:
Pr{$!" = 1 | )! *" } =

#$% ((! )*" )
,-#$%((! )*" )

[3.1]

where )! is the ability of person n (or their amount of the latent trait) and *" represents
the difficulty of item i.
Specifically, an extension of this model, the Rating Scale Model (Andrich, 1978;
Masters, 1982), was employed to analyze the data. Conceptually, in the context of this
research, the Rating Scale Model allows for the calibration of the fifteen scenario items
onto a scale of increasingly severe postpartum mental illness on which syndrome severity
for individual mothers can be measured, with a goal of realizing a single variable
collectively defined by these scenarios (Wright & Masters, 1982, p. 17). By doing so, it
becomes possible to identify items that behave unexpectedly, people who provide
unpredictable responses, and variations in response patterns that lead to the same result.
Item difficulty and person ability, under this framework, are measured in terms of logit,
or log odds, values. For a case where a mother n with a certain mental illness level ) will
select response category k for item i, the estimation of the logit value can be expressed as:
,-. /.

.!"#
!"(#%&)

0 = )! − 2" − 3/

[3.2]

where Pnik is the probability of observing response category k for person n on item i, Pni(k1)

is the probability of observing response category k-1 for person n on item i, )! is the

ability of person n, Di is the difficulty of item I, and Fk is the difficulty of moving from a
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response category of k-1 to k. These estimated levels of person ability and item difficulty
comprise the logit scale: an equal interval scale ranging from −∞ to ∞, by which the
change in logit can be interpreted similarly regardless of location on the scale (i.e., a
person moving up one logit in ability means the same thing at the bottom on the logit
scale as it does at the top of the logit scale). Theoretically, in the context of this research,
−∞ logits would represent the complete absence of postpartum mental illness, while ∞
logits would represent the most profound level of postpartum mental illness. Via the
Rating Scale Model, estimations of item difficulty and person ability in terms of logits
are realized through the iterative process of joint maximum likelihood estimation.
Other important indices to consider resulting from the employment of the Rating
Scale Model are the separation index and the reliability of separation coefficient. The
former, which is defined as
01

6" = 02"

[3.3]

"

where SAi is the adjusted standard deviation and SEi is the root mean square calibration
error, provides a measure for assessing the degree to which items and persons are
separated along the defined variable. The latter describes the degree of separation for the
elements of a facet (i.e., individual people or items) and represents the ration of true score
variance to observed score variance (Wright & Masters, 1982) and is illustrated as:
7=

03 ( )402

[3.4]

03 (

where, for a given facet, 825 represents the observed variance of element difficulty
among calibrations, and MSE is the mean of calibration error variances for each element.
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In other words, this measure estimates how reliably the items separate the people or the
people separate the items.
Measures of item and person fit provides support for the consistency of the scale.
Providing an unstandardized fit statistic, the mean square represents the average squared
residuals for the person or item. In the case where squared residuals are unweighted, this
mean square statistic is referred to as the Outfit mean square statistic (9" ) [Equation 3.5],
which is useful for identifying items that do not fit the measurement model.
9" =

(
∑)
!*& 7!"

[3.5]
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The Outfit mean square statistic is sensitive to unanticipated responses where an
item is far too difficult or too easy, potentially leading to the misclassification of an item
as misfitting. Alternatively, the squared residuals can be weighted so these unexpected
responses are less influential. This Infit mean square statistic (:" ) is defined as:
:" =

(
∑)
!*& 9!" 7!"

∑)
!*& 9!"

[3.6]

where ;!" is the variance of score residual <!" . For either fit statistic, the same rules of
thumb apply. Mean squares between 0.8 and 1.2 are most desirable and indicate good fit
of the data to the model. Values between 1.2 and 2.0 are concerning and should be
examined closely, while values greater than 2.0 indicate poor fit, with the item or person
contributing more noise than information.
Using these described measures, this rating scale analysis focuses on addressing
five distinct criteria to evaluate the quality of measurement and how well the construct of
measurement has been defined:
1. A discernible line of increasing intensity must be defined,
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2. The placement of items along this line must be reasonable,
3. Persons must be successfully separated along this line of increasing intensity,
4. Items must come together to form a single variable (internal consistency), and
5. To a sufficient degree, each person’s measure must be valid (Wright & Masters,
1982, p. 90-1)
This evaluation can be carried out by examining eight guidelines for measurement
quality, which are outlined in Table 3.11 (Linacre, 1999). The following results will
present indices for each guideline in response to the posed questions in numerical order.
Table 3.11 Guidelines for Evaluating Measurement Quality
1. At least 10 observations for Categories low in frequency (<10) can result in
each response category
unstable step calibration estimates.
2. Regular observation
A uniform distribution is optimal for step
distribution
calibration, thought other meaningful distributions
may be relevant (e.g., a skewed distribution resulting
from measuring a highly skewed phenomena)
3. Average measures
Higher measure combinations ()! − 2" ) must result
advancing monotonically
in observations in higher categories and visa-versa
with response category
(i.e., if a person has more of a trait, their responses
to items corresponding to their measured ability
should be higher than those with lower levels of the
trait)
4. Outfit mean squares less
than 2.0

Areas within the data with too little randomness (too
predictable) or excessive randomness tend to make
performance appear more different or more similar,
respectively. Poor fit of a particular category
indicates that the category has been used in
unexpected contexts (relation to other categories is
not understood).
5. Step calibrations advance
As persons with higher amounts of the latent trait
are observed, each category of the scale should, in
turn, be most likely to be selected.
6. Step difficulties advance by When step difficulty advances are larger than 1.4
at least 1.4 logits
logits, categories can in theory be decomposed into
independent dichotomies. If satisfied, a fourcategory rating scale would be equivalent to three
dichotomies
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7. Step difficulties advance by Categories representing a wide range of performance
less than 5.0 logits
with category boundaries far apart result in a loss of
measurement precision in the middle of the
category.
8. Ratings imply measures
An observation must imply an equivalent underlying
and measures imply ratings measure. From this measure, expected behavior is
inferred, allowing the prediction of which rating
would be observed on a single item.
3.4.2.2 Determining Rating Scale Utility
For each scenario item, participants were asked to select any and all animations
that represented how they felt. Per item, a small number of participants selected multiple
response options (Table 3.12), while the majority of observations contained a single
animation choice. For scoring, the greatest response category selected was used for each
observation (e.g., if a respondent chose animations one and two for a scenario, a score of
two was assigned to that observation). This resulted in four comprehensive response
categories advancing from one to four: Absent, Mild, Moderate, Severe. During the
Think Aloud Protocol and alignment studies, participants referred to some scenarios as
being difficult to distinguish between the animations (differences were not immediately
recognizable). Despite efforts to revise scenarios to make animations more distinct (3.
Annie’s thoughts, 1. Annie sleeping, 9. Annie crying, 13. Annie hears something drop, 14.
Annie all alone), violations of guidelines for rating scale category utility recommended
by Linacre (1999) were discovered.
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Figure 3.4 Probability of selecting rating scale category across level of postpartum
depression

Figure 3.5 Probability of selecting rating scale category across level of postpartum
depression with categories two and three collapsed
Firstly, the average logit measures for each category in the four-category model
did not advance in order as the categories increased. Secondly, the step calibrations
failed to advance in order, meaning each category was not, in turn, the most probable
category (Figure 3.4). These violations perhaps indicate that the severity level of the
animations, at least for some scenario(s), was not clearly interpretable. As a result,
response categories two and three were collapsed (Figure 3.5), suggesting that
respondents more clearly interpreted the rating scale as a three-point scale with categories
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of Absent (1), Mild/Moderate (2) and Severe (4). The results presented in this study are
based on this collapsed, three-category rating scale.
Table 3.12 Response Selections by Item
Animated Scale Pilot Items (Scenarios)
Response

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

1

70

104

40

80

49

95

79

56

103

54

68

129

56

47

115

1,2

1

1

1

1

1,2,3

2

1,2,3,4

2

1

2

1

2

3

2

3

3

1

1,2,4

1

2

3

2

1

1

1

1

3

1

3

1

1

1,3

9

5

2

4

1,3,4

2

5

2

5

4

3

4

9

1

1,4

1

2

50

39

104

53

58

35

55

96

34

72

83

2,3

2

3

1

10

3

3

4

6

3

3

4

2,3,4

1

2,4

1

1

2

1
93

64

2

2

1

1

1

2

5

1

70

80

71

3,4

2

1

4

13

13

59

6

53

32

34

24

10

29

31

12

37

35

18

Missing
Total
respondents
selecting one
option
Total
respondents
selecting
more than
one option

157

176

156

154

160

186

175

173

184

175

169

187

171

158

182

258

246

263

261

260

237

243

249

233

248

246

238

246

261

234

18

11

14

18

13

10

15

11

16

10

18

8

16

14

17

73

86

8

60

75

2

30

90

75

4

99

125

100

4

1

83

10
122

3

21

1

3

4

1

76

1

1

3.4.2.3 Evaluating Measurement Quality
For measurement quality to be realized, especially with respect to providing
evidence for the validity of intended score interpretation, items must define a discernible
line of increasing intensity and must be placed along this line in a reasonable manner
relative to the theory underlying development. Essentially, the instrument must be
measuring what it is purported to measure. The variable map, presented in Figure 3.6,
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provides visual representation of this arrangement, illustrating how the model estimates
items to fall along the continuum of the latent trait. The logit scale, shown in the leftmost column of the figure is a measure of both difficulty of items and ability (or amount
of the trait) of persons. Here, this scale ranges from negative five to four.
All fifteen scenario items presented by abbreviated name are displayed in the
second column. In the third column, the four hundred thirty-three respondents are
organized. Those items nearer the top of the variable map are estimated to be more
difficult and require a higher level of the trait to endorse. Likewise, persons on the higher
end on the logit scale are estimated to have a higher level of the measured trait. The final
column in the figure, ‘CAT.’, represents the three rating scale response options, with the
dashed lines (------) indicating the point on the logit scale where the probability of
persons selecting the next highest response option is greater than the probability of
selecting the next lower response option.
To address the first criteria in evaluating measurement quality, determining if
items are well separated and adequately spread, both the item separation index and
sample reliability of item separation are considered. Table 3.13 summarizes the
prominent results of the rating scale analysis. The item separation index provides an
indication of the spread of the sample of items in terms of calibration error units. Here,
the true (adjusted) test standard deviation is 5.92 times greater than the root mean square
calibration error (RMSE) and the reliability of the separation of the fifteen items is 0.97.
These statistics provide evidence that the items included in this instrument are in fact
defining a discernible line of increasing intensity.
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Figure 3.6 Rating scale analysis variable map
To determine if items are arranged reasonably along this discernible line, a review
of the variable map is necessary. The order of items was reviewed to ensure that each
item was located as anticipated. In general, items portraying symptoms typical of higher
levels of depression were located nearer the top of the variable map, while items
portraying symptoms typical of lower levels of depression were located nearer the
bottom. In particular, one item presented surprising results relative to what was
hypothesized. Baby without her, a scenario that portrays the symptom of suicidal
thoughts or wanting to not exist, was anticipated to be the most difficult of the fifteen
items, though this item is modeled as secondary in difficulty to another item, Intrusive
thoughts. The least difficult scenario, trophies, portrays the feeling of worthlessness.
This item marks the symptom that most mothers in the sample had the easiest time
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endorsing at a high level. One might wonder if the scenario portraying a mother having
dark thoughts about herself (baby without her) is estimated to be easier to endorse than
the scenario portraying a symptom that often involves thoughts of baby because the
probability of feeling worthless is so great for this sample. Though the exact
arrangement with respect to this scenario is not as anticipated, its general estimated
difficulty is not suspect. Indeed, items are arranged reasonably along the identified
discernible line of increasing intensity.
Table 3.13 Summary Statistics
Person
Scenario
Measures (logit)
Mean -0.85
Std. Dev. 1.83
N 433

0.00
0.82
15

Mean 0.99
Std. Dev. 0.53

1.00
0.24

Infit
Outfit
Mean 1.00
Std. Dev. 0.60
Reliability of
0.812
Separation
Separation Index
2.07
Degrees of Freedom
429

1.01
0.28
0.97
6.11
14

Person separation and reliability of separation are examined to determine how
successfully persons are separated along the line defined by the items. The person
separation value of 2.07 and the reliability estimate of 0.81 (Table 3.13) indicate that two
statistically distinct levels of performance (strata) were realized by this model.
Considering the most basic purpose of this instrument is to distinguish persons showing

Analysis of EPDS responses using the RSM yielded a person reliability of .78, which
is .02 lower than that of the animated screener.

2
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signs of probable mental illness from those who do not show signs of illness, this makes
practical sense.
The question of whether items come together to form a single variable can be
addressed using the indices of model fit presented in Table 3.13. The mean outfit of 1.01
for items suggests that items fit the measurement model well. In reviewing the fit of
individual items, it was discovered that no items showed dramatic misfit (greater than
2.0). To address the last criteria for measurement quality--i.e., the degree to which each
person’s measure is valid—the person fit statistics, found in Table 3.13, were examined.
Adequate fit implies that each person’s response pattern conforms to the model. The
mean fit statistics (infit and outfit) indicate that, on average, persons fit the model well
and responded consistently. A review of individual person fit statistics revealed twentyseven persons with outfit mean square statistics greater than 2.0, indicating that their
responses cannot be explained by the model. The response patterns of all ill-fitting
persons, which account for six percent of the sample, were reviewed and it seems
possible, especially considering the online administration of the pilot study, that some of
these participants may have been carelessly or hastily responding to items (many
choosing just one animation per scenario). It is also possible that participants were
distracted while engaging with the pilot study. Most response patterns in this case are
either composed of mostly extreme values or very limited in response count.
Ninety-nine respondents had outfit statistics greater than 1.2 but less than 2.0,
indicating unusual response patterns, though this level of misfit is not particularly
concerning. Careful review of response data and individual characteristics shed light on
one distinct difference between those whose fit statistics were between 1.2 and 2.0 and
115

those who were not. Persons with this level of misfit seemed to select more extreme
response options more frequently than those fitting the model otherwise.
Overall, the evidence provided at the item and person level indicates that the
animated scale has been successfully developed as a set of items that define a unified
construct of measurement. The extent to which person’s engagement with said items
reflects the intent of the instrument’s development supports further refinement and testing
of the scale. Moreover, there is ample reason to believe that using animated scenariobased items to measure the construct of postpartum depression in a screening context is a
viable option for practice and a method that deserves additional research.

3.4.3 Dimensionality
Though this instrument has been carefully designed to tap three different
postpartum psychological conditions (i.e., depression, anxiety and obsessive-compulsive
disorder), it was all along theorized to be mostly unidimensional, with the majority of
observation variance explained by one latent trait: postpartum depression. Of course, it is
hoped that results may provide information related to other conditions. For example,
results of a screening experience might indicate a person is likely to be experiencing
postpartum depression but said person may have scored highly on symptoms that also
relate to postpartum anxiety. This instrument is intended to be able to provide this type
of formative information, but is, overall, mostly an assessment of postpartum depression.
To test this theory, satisfying a major assumption of the Rating Scale Model
(unidimensionality) and providing evidence for validity related to internal structure, a
principal components analysis (PCA) was employed. This particular method of data
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reduction allows for the exploration of a plausible internal structure of the data that best
explains the variance observed. As it can be difficult to develop a measure that is purely
unidimensional, the goal of this analysis was to determine if the animated scale is
essentially unidimensional (Stout, 1987). To this end, identifying a dominant first factor
is of most interest. This can be done based on well-known recommendations:
1. The first principal component must explain at least twenty percent of the total
variance (Reckase,1979), and/or
2. The ratio of the first to the second eigenvalue greater than three (Slocum-Gori, &
Zumbo, 2011).
As a result of the PCA, one dominant component, accounting for twenty-seven
percent of variance in the data was realized. The ratio of the first to the second
eigenvalue was equal to three. According to these results, the animated scale is
essentially unidimensional, providing evidence of the internal structure and supporting
the validity of the interpretation of rating scale analysis results.

3.4.4 Missing Data
During participation in the pilot study, respondents were instructed to omit
responses to scenarios which they were not able to relate to based on the four presented
animations. Reasonably, the degree of missingness for items provides some additional
indication, coupled with previously presented results, of how ‘unrelatable’ an item’s
animations (i.e., the portrayal of the symptom overall) may have been. Table 3.14 shows
the number of persons who were presented with each item; recall that three forms were
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administered to participants at random. Not presented responses indicate that the person
did not receive the item as part of the given form. Few items (one, three, four, five, and
fourteen) show a percentage of missing data less than five percent, potentially indicating
that participants perceived these items as more easily relatable.

Item
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Table 3.14 Degree of Missingness of Animated Items
Missing ('does not relate')
N
Not
Count
% Missing
(Presented)
Presented
280
145
8
2.86
261
145
27
10.34
281
145
7
2.49
283
145
5
1.77
277
145
11
3.97
249
143
41
16.47
268
143
22
8.21
274
143
16
5.84
257
143
33
12.84
274
143
16
5.84
268
145
20
7.46
252
145
36
14.29
269
145
19
7.06
283
145
5
1.77
257
145
31
12.06

On the other hand, the percentage of missingness for items two, six, nine, twelve,
and fifteen was between ten and seventeen percent. This amount of missingness could be
attributed to the unrelatability of the animations for these items, or more generally the
symptom being portrayed in these scenarios. Interestingly, three of these scenarios (item
six: Annie checking on baby, item nine: Annie soothes crying baby, and item twelve:
Annie’s intrusive thoughts) were found to have the most misfit among items (though not
concerning) according to the results of the rating scale analysis. Participant age may help
to explain this realization.
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Though all respondents included in the presented analyses are mothers, not all
were mothers of babies. Items with a higher degree of missingness may include
reference to having a baby that is not able to be separated from the overall symptom.
Because this scale is specifically intended to be used by mothers of babies, this would not
be a problematic finding, but would certainly add to the understanding of the functioning
of the scale overall. Nevertheless, when descriptive analyses were replicated on the
subset of the sample, only including postpartum respondents, no distinctions in
proportion of missing responses resulted.
Certainly, construct irrelevant variance could be interfering with the perceived
relevance of these items, though further study would be required to make such a claim.
Think aloud protocol studies using the revised instrument could provide more robust
evidence of this, while replicating the pilot study, allowing for respondents to describe
why they were not able to relate to animations, would allow for more volume of data to
be analyzed.

3.4.5 Relation to Another Depression Measure
Exploring the relationship between animated item scores and the total score of the
EPDS was of interest. Spearman’s Rho, the accepted method for correlating ordinal
variables, was estimated for each animated item using the EPDS total score (summed
item scores). The results show mostly mild to moderate correlation between animated
items and the EPDS total score. A two-tailed test of significance indicated that all results
were statistically significant. Items two rs(259) = .43, p < .05, Annie looks to other
moms, and fifteen rs(255) = .45, p < .001, Annie imagines baby without her, were
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estimated to have the strongest relationship with the EPDS. This finding further supports
the relevancy and importance of the inclusion of these items, and their corresponding
symptoms in the animated instrument. Interestingly, the symptom measured in item two,
feeling inadequate in role as a mother, is not measured by the EPDS.
Table 3.15 Spearman Correlations of Animated Items and EPDS Score
Animated
rs
sig.
N
item
1
0.17
.004
280
2
0.43
.000
261
3
0.29
.000
281
4
0.35
.000
283
5
0.36
.000
277
6
0.29
.000
249
7
0.37
.000
268
8
0.22
.000
274
9
0.2
.001
257
10
0.38
.000
274
11
0.39
.000
268
12
0.35
.000
252
13
0.26
.000
269
14
0.23
.000
283
15
0.45
.000
257
Overall, these correlations are not of impressive magnitude. That is to say, the
animated screener does not appear to be strongly related to the comparison measure for
postpartum depression. As previously stated, the instrument is developed using a more
exhaustive list of symptoms and is specifically intended to measure areas of the construct
of postpartum depression that the EPDS was not developed for. Indeed, a strong
correlation across all items is not the result desired. These findings highlight potential
strengths of using animation to screen for postpartum depression, perhaps highlighting

120

key symptoms for screening but also identifying areas where this approach may provide a
more comprehensive measure.

3.5 Validity
The Standards for Educational and Psychological Testing (2014), hereafter
referred to as the Standards, describes validity as “the most fundamental consideration in
developing and evaluating tests” defining it as “the degree to which evidence and theory
support the interpretations of test scores for proposed uses of tests” (American
Educational Research Association, American Psychological Association, National
Council on Measurement in Education, & Joint Committee on Standards for Educational
and Psychological Testing, 2014, p. 11). The Standards defines five sources of evidence
necessary for supporting the validity of score interpretation: evidence related to test
content, internal structure, response processes, social consequences, and relation to other
variables. Together, these sources of evidence provide an argument for the use of an
assessment, based on the intended interpretation of scores. For any educational or
psychological assessment under development, the collection of validity evidence, both
theoretical and empirical, should be considered an essential component of the
development process, but also one that should be revisited as governing guidelines and
societal norms shift and evolve. The following sections provide detailed descriptions of
these sources of evidence and supporting data collection, as well as plans for future data
collection.
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3.5.1 Evidence Based on Test Content
Evidence based on test content supports the degree to which the themes, wording
and format of items relate to the construct being measured (AERA et al., 2014, p. 14).
This is at the heart of alignment, which is focused on how test content adequately
represents curriculum standards. This evidence can be collected in a few different ways.
During the process of creating test specifications, subject matter experts (SMEs) can
engage in a process of determining how many items in a test (typically in % of total
items) should be delegated to measuring each domain within the designated construct.
SMEs can also be called upon to rate items based on how they align with the domains
after they are written to ensure that the test covers all content domains adequately and
that the domain being assessed by each item is clear enough. This type of process can
also look at cognitive demands of items. How test content is interpreted by subgroups of
examinees would also be important to assess, as construct irrelevant variance could
interfere with certain test takers perceiving items in the way they are intended. For
example, unnecessarily difficult English language vocabulary being used on a
psychological screener could result in construct irrelevant variance for those who are not
fluent speakers of American English.
The presented alignment study provides evidence related to test content by
engaging clinicians in evaluating which symptoms associated with which conditions.
Recall, results from the alignment studies determine that symptoms included in the
screener’s specifications are well aligned to the construct of measurement and provide
sufficient information for making clinical decisions related to at least postpartum
depression, but also potentially postpartum anxiety and postpartum obsessive-compulsive
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disorder. The TAP studies address this type of validity evidence, exploring how the
screener content was interpreted by the instrument’s intended audience. Though not all
scenarios were interpreted exactly as intended, the inclusion of items was refined, and
several scenarios were revised to improve their interpretability and relevance. Once the
instrument is believed to be in its final form (i.e., after revisions suggested by pilot study
results have been made), an alignment study with a larger sample of clinicians should be
carried out, as well as TAP studies with a larger, more representative sample of mothers.

3.5.2 Evidence Related to Internal Structure
Evidence related to internal structure looks at how presumptions underlying the
interpretation of scores are represented in the test (AERA et al., 2014, p. 16). For
example, if someone is designing an assessment of postpartum depression and intends for
scores to be interpreted as an indication of probable postpartum depression only,
questions related distinctly to anxiety or obsessive-compulsive disorder should not be
included in the test, as they do not contribute to the intended interpretation. This can be
evaluated by conducting analyses of dimensionality, such as confirmatory factor analysis
(CFA). Differential item functioning (DIF) would also be included here. If any items
(i.e., questions) function differently for specific groups of test-takers, this would need to
be investigated and appropriately addressed to support the evaluation of validity.
Such evidence was collected via the previously presented pilot study. The
relationship between symptoms and conditions, as well as the rated level of confidence in
diagnostic decision explored during the alignment study provides initial support for the
proposed interpretation of the screener. Analysis of dimensionality (PCA), has also
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provided relevant evidence, describing the set of pilot study items as essentially
unidimensional.
Studies addressing evidence based on internal structure might also address how
well the developed instrument aligns with the construct map. For example, items
expected to measure a high level of symptom severity should prove to be more difficult
to select (i.e. require a higher amount of the measured trait). The rating scale analysis,
conducted as advised by Wright and Masters (1982), addresses this area of evidence by
exploring if items are consistently well spread out along the logit scale, if items are
positioned along this continuum as expected, if items together define the construct as
intended, and if people are adequately spread along the continuum defined by the items.
The meeting of criteria for measurement quality was found to be satisfactory for a pilot
study of a newly developed instrument. Items were spread along the logit scale,
reasonably aligned with underlying theory and fit the model well. Person fit was
acceptable for this phase of instrument development and person and item separation and
reliability were favorable. Further revision will improve the meeting of said criteria,
including adapting the scale from four to three categories and potentially adding a small
number of items to optimize the reliability of separation.

3.5.3 Evidence Related to Response Processes
Evidence related to response processes evaluates how examinees interact with the
test (AERA et al., 2014, p. 15). This can include analyses of response time, eye
movement, think aloud protocols (TAPs) and interviews. This evidence can also be
collected for observers, raters and judges, as they could differentially engage in the
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assessment as well. One can evaluate how groups of examinees interact with items
differently to detect any potential issues with items being accessible to all examinees in
the intended population. One can also provide evidence that the skills and processes used
by examinees are those that are relevant to the score interpretation. For example, it
would be undesirable to find that a special skill, like computer literacy, is prohibiting low
income test-takers from fully engaging in a psychological screener, while examinees of
other socioeconomic status are able to engage without issue.
Analyses of response time and eye movement would provide interesting findings
if conducted once the final form of the instrument is realized. Understanding how users
allocate their time and where they focus most frequently across scenarios could inform
the format and presentation of the final version of the instrument. Follow up interviews
with study participants would provide a more robust understanding of why those
engaging with the instrument, for example, might focus mostly on the most severe
portrayal of each scenario as opposed to splitting attention evenly across animations. If
these response processes were found to vary across groups of participants--perhaps
mothers who reside in rural communities look back and forth between animations far
more frequently than those who reside in suburban communities--further investigation
would be required and possible revisions could be necessary to ensure the instrument is
not more difficult to engage with for only a subset of the population. In this example,
follow up interviews could reveal that the rural-residing mothers are considering which
response will subject them to the least amount of stigma, rather than considering which
response best relates with their experience.
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Think Aloud Protocol studies, such as those presented previously, can help to
determine if the engagement of certain groups of mothers with the assessment is variable.
During the initial TAP studies performed, it was not determined that computer literacy
impacted how a mother responded to or interacted with the instrument. It was also found
that participating mothers were approaching scenarios with similar evaluative thoughts.
Both mothers seemed to notice similar details in the animations presented during these
initial TAP studies. Again, once the instrument is believed to be in its most final form,
these studies should be replicated with a larger, more representative sample to allow for
the analysis of results across demographic descriptors such as race/ethnicity,
socioeconomic status, age, and community type.

3.5.4 Evidence Related to Social Consequences
Social consequences are described as a source of evidence for evaluating validity
considering consequences that may result from the use of and interpretation of any
assessment’s results. It is important to note the distinction between intended
consequences and unintended consequences. Those which are intended--development of
more sophisticated treatment for a psychological condition as a result of researchers using
a psychological screener, for example--can provide support for the use of an assessment.
Mainly, the Standards articulates that consequences which are unintended (i.e., the test
developer is unaware that the consequence will result from test use) are alarming and
require attention, but only if these unintended consequences are directly related to the
intended interpretation and use of scores (AERA et al., 2014, p. 20-21). Essentially, if
unintended consequences arise that are a result of misuse or misinterpretation of scores, it
is not necessarily a violation of the Standards or an argument against the validity of the
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scores. It is the responsibility of the test user to use and interpret an assessment and its
results as intended by the developer. Nevertheless, consideration of consequences, both
intended and unintended, deserves ample attention from those developing assessments of
any kind, but especially those associated with clinical decision-making.
Specific to the presented instrument, the main intended consequence is, of course,
early detection leading to diagnosis and treatment of postpartum psychological
conditions. This can be explored through a clinical pilot study which would compare
screening results with actual diagnostic decisions. A study such as this requires
demonstrated value of the instrument and so will not be approached at this time.
Other intended consequences predicted to result from the use of this instrument
include increased awareness of postpartum psychological conditions for providers and
mothers, increased capacity to perform more rigorous studies on the subject matter,
improved communication between patient and provider, and possibly a reduction in the
amount of shame or judgment (i.e., stigma) that mothers might feel when engaging in
postpartum screening.
Unintended consequences may also result from the use of this instrument. Mainly,
regardless of the quality of a screening tool, if diagnosis, treatment and support do not
follow the interpretation of results, mothers could potentially end up knowing they have a
condition but be unable to recover. It is important for those involved in the screening
process to be educated on score interpretation and appropriate courses of action. To
minimize this happening, training and continuous education resources related to the tool
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and to screening more broadly should be made available as a supplement to the
instrument.
Additionally, there are notable unintended consequences that may result from
misuse of this instrument. For example, it is certainly possible for providers to misuse
this screener, or any other for that matter, as a diagnostic tool--a purpose that it is not
intended for. It is also possible that mothers could misuse results in an attempt to “selfdiagnose.” This might result in a mother claiming she has a psychological condition
without proper evaluation of evidence, but it might also result in a mother deciding that
she does not have a condition when she actually might if results are not interpreted
appropriately. Untreated conditions such as postpartum depression can have dire
consequences. Though these consequences would all result from misuse of the
instrument, and therefore not be considered as part of the validation process,
consideration and minimization of these consequences would only improve the
instrument and its capacity to perform optimally.

3.5.5 Evidence Based on Relation to Other Variables
Evidence based on relations to other variables looks at how the score of a test
relates to measures of the same or similar construct, measures of related constructs
(convergent evidence), or measures of a different construct (discriminant evidence)
(AERA et al., 2014, p. 16). In some cases, tests are used to predict criterion, like later
diagnosis of a psychological condition, and the relation of the test score to the criterion,
diagnosis, would be relevant. Criterion with which one hopes to relate the test score to
can be measured at around the same time as the test is given (concurrent) or can be
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measured later on (predictive) (AERA et al., 2014, p. 17). These studies provide
evidence that a test score can be interpreted as a predictor of some criterion, such as
probable postpartum depression, or can be interpreted as a measure equivalent to another
test score, such as an established measure of a similar condition. For example, if a test
for identifying symptoms of postpartum depression is developed, but there are no other
instruments assessing that specific construct, the test developer might look at the relation
between scores on the postpartum depression instrument and related instruments, like
those assessing general depression, to support the accuracy of the test.
To explore relations to other variables, response data collected from the pilot
study was used. During this initial stage of development, focus was placed on
postpartum depression as the construct of measure, rather than exploring rival
hypotheses. Instruments assessing other conditions, such as postpartum anxiety, will be
used for comparison in future studies. At the test item level, animated item responses
were compared using correlation, to that of an established screener assessing postpartum
depression: the EPDS. As previously discussed, results indicated some mild relationship
between animated items and the EPDS; however, given the criticisms of the EPDS,
relationships of greater magnitude were neither desired nor realized.
As an additional source of evidence, a clinical pilot study could provide
information on the relationship between screener results and the intended predicted
criterion, official diagnosis. This type of study will be of interest once the instrument is
believed to be in its most final form and a strong validity argument has been developed,
allowing for clinical adoption for research purposes.
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3.6 Discussion
The presented studies are intended to provide initial support for the concept of
this screener. Due consideration must be given to the limitations of the presented studies.
Few threats to the internal and external validity of the experimental design exist and
provide motivation for future research. Firstly, the alignment study sample was rather
small, with only two clinicians participating. As a result (n=2), claims cannot be made
based on collected data, though results from this study do support the continuation of
research and development of the proposed instrument. Clinicians participating in the
study do not represent geographic diversity across the United States and all clinicians
selected into the study. Licensure of clinicians is state-specific, so it would be ideal to
sample from a wider range of states. Replicated studies should seek to recruit
participants from a wider range of locations. Additionally, clinicians who volunteered in
the study may have done so because they have the motivation to contribute to participate
in the improvement of postpartum psychological screening, or because they have a
special interest in the area. It is unknown if clinicians who were contacted but did not
volunteer would have responded differently to alignment study activities, but such a
possibility is worth considering in future studies.
The Think Aloud Protocol studies were conducted with a sufficient number of
clinicians, though, again, geographic representation was limited and should be expanded
in future studies. Inclusion of obstetric providers and nurses, those who commonly
administer and interpret postpartum psychological screeners, would be an improvement
as well. Only two mothers volunteered to participate in the TAP studies, both of which
were between the ages of thirty and forty years old and of middle to high socioeconomic
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status and high education levels. A larger, more representative sample is most desirable
and will be an aspiration for upcoming research to better understand how the screener
relates to women of different demographics. Participants, again, selected into these
studies, meaning they had time, agency and a certain amount of social capital allowing
them to part with an hour of their time. Moreover, others who participated may have
believed this type of research to be more important than those who did not participate. It
is also important to note that mothers were recruited via social media, meaning that low
income mothers may not have had access to participation. This results in an important
section of the population being left out of these initial analyses. The positionality of
participating mothers and select-in bias is important to consider while interpreting results,
which in this case are not generalizable but do provide support for advancing to pilot
testing of the instrument and expanding TAP studies to larger scale.
The pilot study is certainly limited by the lack of representation with respect to
age and race/ethnicity. Ideally, the pilot study sample would have included adolescent
mothers, though recruitment efforts were unsuccessful at reaching this part of the
population. A second pilot study should be conducted with the revised version of the
screener (e.g., redefined rating scale categories). Recruitment efforts should be modified
to promote greater access, perhaps delivering the screener in person in locations where
historically marginalized populations are able to participate more conveniently. Free
clinics, often visited by mothers of lower income status, may also be a beneficial venue
for recruitment.
Selection bias must also be addressed as a limitation of this research. Those who
participated in this study were only those individuals who had access to certain social
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media platforms and accounts (the researcher’s and the accounts of anyone who shared
the recruitment post). Moreover, participation was voluntary and uncompensated,
meaning that those who participated felt motivated and able to and also were able to
spare the few minutes required for responding. Mothers working multiple jobs, for
example, may not have selected into the study due to the uncompensated sacrifice in
time. Furthermore, those who feel intense stigma related to mental health may have
chosen not to participate, excluding a portion of the population.
Related to the content of the instrument specifically, the potential addition of a
scenario specifically addressing the “mania” symptom of postpartum bipolar depression
could broaden construct coverage. Beyond this planned next step, this research would be
greatly improved if analyses of response time and eye movement were to be incorporated.
Such sophisticated analyses will be explored once the instrument is believed to be in its
most final version. It is also important to note that diagnostic criteria, clinical practice,
and societal influences on mothers are ever changing. With this in mind, investigations
of practical usefulness, clinical accuracy, and psychometric quality should be revisited on
a continual basis.
Overall, the presented studies show promise for this approach to screening for
postpartum depression. As was previously stated, most importantly, there is ample
reason to believe that using animated scenario-based items to measure the construct of
postpartum depression in a screening context is a viable option for practice and a method
that deserves additional research. Additional research related to the practicality of this
method of assessment and its potential to increase access and fairness in receiving care
for mental health conditions is needed.
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CHAPTER 4
EVALUATING AN ANIMATED POSTPARTUM DEPRESSION SCREENER
ACROSS RACE, LANGUAGE, AND POSTPARTUM STATUS
Postpartum depression presents a complication for mothers which can, in some cases, be
severe and even life-threatening. Instruments commonly used to screen for this
psychological condition have been challenged by an extensive body of literature, with
many mothers being unidentified and even untreated for their symptoms. Criticisms
raised are largely dependent on social identity, with instruments behaving differently and
insufficiently for mothers of color, mothers who do not speak English fluently, and
adolescent mothers. The following study evaluates a newly developed screening
instrument for detecting probable postpartum depression using text-free scenario-based
animations. This instrument was piloted within the United States using an online survey
platform and was tested for measurement invariance for White and non-White mothers
using analyses of differential item functioning and multi-group confirmatory factor
analysis. Overall, the presented studies show promise for this newly developed tool,
supporting measurement invariance with respect to race, and provide ample reason to
believe that using animated scenario-based items for self-report assessment is a viable
option and a method that deserves additional research. More specifically, this approach
has potential to increase access and fairness in receiving care for maternal mental health
conditions.
4.1 Introduction
Areas of improvement related to screening for postpartum depression with
currently used instruments are cited across a wide body of literature. In response, an
innovative animated scenario-based assessment was developed with the intention of
mitigating barriers to early detection. Rating scale utility and measurement quality has
been demonstrated and initial validity evidence shows promise for this method of
assessment (Gorham, 2020). This instrument is anticipated to provide a measure of
probable postpartum depression across mothers of all social identities. The presented
research investigates the invariance of item properties across race, postpartum status, age
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and home language and the invariance of internal structure across race to further support
the viability of this method for screening.

4.1.1 Theoretical Framework
The American College of Obstetrics and Gynecology (ACOG) describes
postpartum depression as a major or minor depressive episode that occurs during the first
year after delivery (American College of Obstetricians and Gynecologists (ACOG), 2018,
p. e208). As symptoms of postpartum depression are variable depending on the source,
Table 4.1 has been included to provide an overview of symptoms from three commonly
cited sources: the American Psychological Association (APA) (“Postpartum Depression”,
2007), the American Pregnancy Association (APA) (Bennett, 2016), and Postpartum
Support International (PSI) (“Depression During Pregnancy & Postpartum”).
In a 2017 study on postpartum depression, the CDC acknowledged that “nearly
60% of women with depressive symptoms do not receive a clinical diagnosis, and 50% of
women with a diagnosis do not receive any treatment;” two statistics that are
substantiated across the body of literature (Ko, Rockhill, Tong, Morrow, & Farr, 2017, p.
155). Maternal mental health conditions are currently considered the most common
obstetric complication (Yeaton-Massey & Herrero, 2019, p116); however, postpartum
depression is only one of the common conditions experienced by maternal women.
Others include postpartum anxiety (PPA), obsessive-compulsive disorder (POCD),
bipolar depression (PPBD), and psychosis (PP). Though postpartum depression is a
debilitating condition, treatment rates remain low (Henshaw, Durkin, & Snell 2016, p.
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102), and suffering from other postpartum mood disorders such as postpartum anxiety
can negatively impact recovery (Yawn, Bertram, Kurland, & Wollan, 2015, p.689).
Table 4.1 Postpartum Depression Symptom by Source
Symptoms
American
American
Postpartum
Psychological
Pregnancy
Support
Association
Association
International
Timeframe for
Days to
Delivery to
Pregnancy to
classification
months after
one year
one year
delivery
postpartum
postpartum
Anger, Irritability

X

Anxiety or panic
attacks
Appetite disturbance
or big appetite
changes
Crying
Crying uncontrollably
for long periods of
time
Depressed mood
Difficulty
concentrating,
remembering details,
or making decisions
Sleep
disturbance/difficulty
sleeping at night
Disinterest in the baby,
family and friends
Fatigue or loss of
energy
Fear of being left alone
with the baby

X

Fear of not being a
good mother
Feeling overwhelmed
Frequent crying
Guilt
Hopelessness
Sleeping too much
Lack of emotion

X

X

X

X

X

X

American
Psychiatric
Association
Pregnancy
to four
weeks
postpartum

X

X
X
X
X

X

X

X

X

X
X
X

X
X
X
X

X
X

X
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X
X

Symptoms
Loss of pleasure or
interest in things once
enjoy
Low self-esteem
Misery
Psychomotor agitation
or retardation
Racing, scary thoughts
Suicidal thoughts or
attempt
Sadness
Shame
Thoughts of hurting
self or baby
Worry
Worthlessness

American
Psychological
Association
X

American
Pregnancy
Association

Postpartum
Support
International
X

American
Psychiatric
Association
X

X
X
X
X
X
X

X
X
X
X

X

X

4.1.1.1 Postpartum Depression Screening
In recognition of the disparity between experience and identification, ACOG
issued a committee opinion in May 2015 recommending screening for perinatal mood
disorders at least once during the perinatal period, which ranges from pregnancy through
12 months postpartum. The report was updated in November 2018 to include additional
recommendations and research, with direct mention of substantiated clinical benefits for
screening (ACOG, 2018, p. e208). Organizations such as the Association of Women’s
Health, Obstetric and Neonatal Nurses (AWHONN) (2015, p. 687) and ACOG (2018, p.
e208) have issued statements communicating that screening for mood and anxiety
disorders is firmly recommended for all pregnant and postpartum women. AWHONN
(2015) goes on to emphasize that postpartum mood and anxiety disorders exist on a
continuum, making high quality screening a crucial element of postpartum care (p. 687).
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Early detection is shown to lead to better symptom management and could
potentially reduce prevalence of depression (AWHONN, 2015, p. 687; O’Connor,
Rossom, Henninger, Groom, & Burda, 2016, p. 388). While screening for postpartum
depression is significantly related to increased identification rates (Milgrom,
Mendelsohn, & Gemmill, 2011, p. 301), it is also seen as an effective tool for learning
more about the needs of mothers overall and distinctly in specific areas of the population
(Price, Coles, & Wingold, 2017, p. 237). Additionally, most studies show that the
practice of screening for postpartum depression is accepted by women and by healthcare
professionals (Walker, Murphey, & Xie, 2016, p. 614; El-Den, O’Reilly, & Chen, 2015,
p. 284).

4.1.1.2 Issues with screening
A barrier that stands between a mother’s lived experience and an honest report of
symptoms stems from perceived and personal stigma, which has been shown in many
studies to reduce help-seeking and stands as a major barrier to treatment (Milgrom,
Mendelsohn, & Gemmill, 2011, p. 301; Drake, Howard, & Kinsey, 2014, p. 305).
Though little evidence existed prior to 2009 (Schomerus, Matschinger, & Angermeyer,
2009, p. 298), an overwhelming amount of attention has been given to the impact of
stigma on help-seeking for mental health issues, and specifically depression, over the last
decade. Perceived stigma (e.g., other people think I’m a failure because I have PPD) and
personal stigma (e.g., I think I’m a failure because I have PPD) have been referred to as
significant and direct barriers to help-seeking for depression (Barhey, Griffiths, Jorm, &
Christensen, 2006; Batterham, Calear, & Christensen, 2013; Boerema, Kleiboer,
Beekman, Van Zoonen, Dijkshoorn, & Cuijpers, 2016; Byatt, Biebel, Freidman,
143

Debordes-Jackson, & Ziedonis, 2013; Cheng, McDermott, & Lopez, 2015; Gierk, Löwe,
Murray, & Kohlmann, 2018; Kanter, Rusch, & Brondino, 2008; Kashihara & Sakamoto,
2018; Li, Jiao, & Zhu, 2018; Pattyn, Verhaeghe, Sercu, & Bracke, 2014; Schomerus,
Auer, Rhode, Luppa, Freyberger, & Schmidt, 2012; Schomerus, Matschinger, &
Angermeyer, 2009; Stolzerburg, Freitag, Schmidt, & Schomerus, 2018; Wang, Peng, Li,
& Peng, 2015). Furthermore, greater severity of depressive symptoms has shown to be a
predictor of greater perceived stigma (Pyne, Kuc, Schroeder, Fortney, Edlund, &
Sullivan, 2004). This subject becomes exceedingly important for especially vulnerable
mothers--those of low-income status--who report feeling reluctant to report their
symptoms for fear that their baby could be taken away from them (Drake, Howard, &
Kinsey, 2014, p.309).
Even for those mothers who feel able to report symptoms that may be related to
maternal mental illness, such as postpartum depression, access to screening is not
guaranteed. In part due to stigma, but largely due to systemic barriers such as unavailable
transportation, lacking health care coverage, or inappropriate administration of a
screener, screening in-office (like at a follow up appointment with an obstetrician) will
still miss some moms who are suffering (Walker, Murphey, & Xie, 2016, p. 621).
Women have also reported having difficulty discussing mental health with their provider,
inhibiting honest reporting and access to treatment (Walker, Murphey, & Xie, 2016, p.
614). Flynn, Henshaw, O’Mahen, and Forman (2010) emphasize the need to understand
how women view and label their symptoms (p. 15), identifying cultural differences as a
prevalent barrier to access. In addition, the act of screening, as is currently seen in
practice, is largely text-based and language-specific, resulting in reduced or ineffective
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engagement by women who are not fluent English speakers with necessary literacy (BenDavid, Jonson-Reid, & Tompkins, 2017, p. 994).
Some mothers will engage in reporting their symptoms and will even have easy
access to screening. Unfortunately, in those cases, threats to validity can compromise
screening efforts. For an interpretation of a test score to be considered valid, the
purported construct must be measured invariantly across people, groups, and timepoints
(American Educational Research Association, American Psychological Association, &
National Council on Measurement in Education, 2014, pg. 21; Coates, de Visser, &
Ayers, 2016, p. 1016). A score of ten on the EPDS, for example, must indicate the same
probability of postpartum depression for a fifteen-year-old mother as it would for a thirtyfive-year-old mother.
Though the EPDS holds a reputation of being well validated (McCabe-Beane,
Stasik-O’Brien, & Segre, 2018, p. 110) and the most commonly used postpartum
screening tool globally, analyses of dimensionality, appropriateness within groups, and
consistency of sensitivity, specificity, and reliability across contexts have revealed
alarming results. The EPDS (Cox, Holden, & Sagovsky, 1987) was designed to be a
unidimensional assessment of postpartum depression (Phillips, Charles, Sharpe, &
Matthey, 2009, p. 101; Kwan, Bautista, Choo, Shirong, Chee, Saw, Chong, Kwek,
Meaney, Rush & Chen, 2015, p. 37). This popular screening tool includes ten items, each
with its own unique set of Likert-type response options. A copy of the screener can be
found in the Appendix.
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Contrary to its documented intended use and score interpretation, studies
conducted over the past decade have shown this screening tool to be multidimensional
across the entire population, and even differentially multidimensional with respect to
specific groups within the population (Milgrom, Mendelsohn, & Gemmill, 2011, p. 306;
Coates, de Visser, & Ayers, 2016, p. 1016; Phillips, Charles, Sharpe, & Matthey, 2009, p.
107; Swalm, Brooks, Doherty, Nathan, & Jacques, 2009, p. 515, 520). Because the
screener is so short, interpreting subscores for these subdomains is not appropriate;
however, reporting one unidimensional score is similarly problematic. The findings of
these studies weaken the validity argument for the interpretation of the total score of the
EPDS for the purpose of detecting probable postpartum depression, relevant to the entire
population of postpartum women.
Several studies have identified variability in the factor structure and sensitivity of
the EPDS across timepoints, typically compared over a duration of six weeks to one year
postpartum (Venkatesh, Zlothick, Triche, Ware, & Philipps, 2014, p. e49; Phillips,
Charles, Sharpe, & Matthey, 2009, p. 108; Cunningham, Brown, & Page, 2015, p.793).
Using data collected from a psychiatric mother and baby inpatient unit, Cunningham et
al. (2015) found that the factor structure varied between admission (2 distinct factors) and
discharge (3 distinct factors). Moreover, Venkatesh and colleagues (2014) found that
sensitivity and specificity of the EPDS may vary over time, as demonstrated in their
study measuring performance of the screener in a sample of adolescent mothers at six
weeks, three months, and six months postpartum (e49). Interestingly and contrary to
these findings, Coates et al. (2016) found that factor structure was invariant between time
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points when comparing mothers at eight weeks and eight months postpartum.
Recognizing these conflicting findings, it seems that more research is needed in this area.
Nevertheless, not only does the factor structure of the EPDS vary across
populations, and potentially across points in time, but the sensitivity of the recommended
cutoff score does not hold for all women. Currently used cut off scores have been shown
to be ineffective at identifying probable depression in adolescent mothers, low income
mothers, and mothers of color. A much lower cutoff score has been found to be required
but has yet to be systematically addressed. (Price & Masho, 2014, p.765; Venkatesh,
Zlothick, Triche, Ware, & Philipps, 2014, p. e48)
It is important to consider, when discussing issues with screening, that the EPDS
was not developed with historically minoritized and marginalized populations in mind.
Indeed, it has been tested primarily with mothers who are not socially and economically
representative of the current population of women in the United States (Ben-David,
Jonson-Reid, & Tompkins, 2017, p. 992). An estimated fifty-three to sixty-one percent
of adolescent mothers are affected by postpartum depression. McGuinness, Medrano and
Hodges concluded from their 2013 study that the EPDS is not validated for those
adolescent mothers (p. 17). A second study found that the cut off score established for the
EPDS, indicating probable postpartum depression, is too high for teenage mothers, and
therefore misses many who are suffering, rendering the assessment far less sensitive
(Venkatesh, Zlothick, Triche, Ware, & Philipps, 2014, p. e48).
Realized issues with the recommended EPDS cutoff score are not only dependent
on age, however (Smith, Gopalan, Glance, & Azzam, 2016, p.181; Smith-Nielsen,
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Matthey, Lange, & Skovgaard Væver, 2018, p.1). A mother’s socioeconomic status and
race/ethnicity can also impact the interpretability and reliability of scores. The Scottish
vernacular which the EPDS is written in has been found to be unrelatable and, in some
cases, uninterpretable to many mothers who identify as low income, especially those
residing in urban communities (Ben-David, Jonson-Reid, & Tompkins, 2017, p. 994).
One study using the EPDS found that only twenty-two percent of a low-income,
predominantly African American sample was properly identified using the recommended
cutoff score (Price & Masho, 2014, p.765). Seventy-eight percent of women who should
have screened positive for probable depression were undetected.
Mothers and researchers alike have communicated a need for more research
related to maternal mental health expanding beyond postpartum depression, and a deeper
understanding of women’s experiences (Chaudron & Nirodi, 2010, p. 403; Price &
Masho, 2014, p. 765). Minimally, there are two advancements that must be made before
more rigorous research on maternal mental illness can be carried out. Of course, for a
condition to be researched, the condition must be detectable (i.e., screened for), and for
the condition to be detectable, it must be identifiable (i.e., clinically defined by diagnostic
criteria). Of tantamount priority is the acknowledgement that this progress must be made
for all women, and not just for those who have the most agency.
The research presented here is intended to address the need for universally
sensitive, specific, reliable and valid screening, but also to act as a catalyst for the
establishment of unique diagnostic criteria for maternal mental illnesses. By developing a
screener using an innovative approach—aimed at reducing barriers defined by stigma,
literacy, language, socioeconomic status, race/ethnicity, geographical location, and age—
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which has been grounded in the lived experience of postpartum depression, these needed
advancements have potential to be realized. Teaford, Goyal, and McNeish (2015)
summarized the necessity for advanced screening instruments by explaining that with the
“well-documented risks of untreated PPD, stigma of PPD, and the increased use of the
internet to search for healthcare information,” providers need alternate modes for
screening (p. 582). Use of technology has been widely studied for assessment of
postpartum depression, using a computer-based version of the EPDS. Results have shown
this modality to be a low cost, sustainable, and easily accessible way to potentially
improve screening outcomes for low-income mothers (Selix, Henshaw, Barrera,
Botcheva, Huie, & Kaufman, 2017, p. 228) and to remove barriers of literacy, language,
privacy concerns, and lack of transportation.
Increased reliability and a higher response rate have also been demonstrated as a
result of online administration. (Pineros-Leano, Tabb, Sears, Meline, & Huang, 2014,
p.211; Teaford, Goyal, & McNeish, 2015, p. 582). In a study which included the
administration of an online, at-home version of EPDS, participants reported viewing
online screening as easy, straightforward, and personalized (Drake, Howard, & Kinsey,
2014, p.305). Paper screeners related to sensitive topics are subject to social desirability
or acceptable response bias (i.e., perceived stigma), according to Drake, Howard, and
Kinsey (2014); however, online screening is believed to decrease the inclination to report
a socially desirable response. This is thought to be a result of a greater sense of privacy
and lack of perceived judgement associated with participating in an online activity (p.
309). In regard to explicit acceptability, another study found that most women (86%)
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were okay with screening on an electronic device (Walker, Murphey, & Xie, 2016, p.
614).

4.2 Methods
4.2.1 About the Instrument
The evaluated instrument is a fifteen-item scenario-based assessment using
animations as response options. The instrument has been strategically developed to
include symptoms of postpartum depression, conferred upon by clinicians, mothers, and
the body of literature, that also tap other postpartum psychological conditions, with the
goal of providing more informative screening results. The list of symptoms portrayed by
the animated scenario items and their relation to maternal mental illnesses is shown in
Table 4.2.

Figure 4.3 Item Display
Animations portray a mother with a non-specific racial/ethnic/socioeconomic/age
identity or environment reacting to some stimulus (baby or otherwise) in a way that
emulates varying levels of symptom severity, ranging from the absence of the symptom
to severe. Each scenario item includes a set of four animations presented together on a
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tablet or computer screen (Figure 4.3), prompting the user, a mother, to select the
animations that she feels she can relate to.
Item
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Table 4.2 Content Specifications
Scenario Name
Symptom
PPD
Annie sleeping
Difficulty sleeping
x
Annie looks to other
Feeling inadequate in role
x
moms
as a mother
Annie’s thoughts
Ability to concentrate/focus
x
Annie crying
Tearfulness
x
Annie’s trophies
Worthlessness
x
Annie checking on
Repeating tasks out of
baby
extreme worry
Annie plays with
Feeling uninterested or
x
baby
detached
Annie fading from
Feeling uninterested or
x
crowd
detached
Annie soothes crying Irritability, anger or rage
x
baby
Annie’s walls closing Overwhelm
x
in
Annie considers
Fear (of leaving house)
leaving house
Annie’s intrusive
Difficulty coping with
x
thoughts
persistent “disturbing”
thoughts
Annie hears
Irritability, anger or rage
x
something drop
Annie all alone
Feeling
x
isolated/lonely/disconnected
Annie imagines baby Suicidal ideation; desire to
x
without her
not exist as mother or at all

PPA
x
x

PPOCD

x

x

x

x

x

x

x

x

x

x

x

PPD: postpartum depression; PPA: postpartum anxiety; PPOCD: postpartum obsessive-compulsive
disorder

The user, seeing one symptom portrayed in four levels of severity, will be able to
select the animation that she feels is most relatable to her experience. She may choose
any number of animations within each set of four, though the highest level of the
symptom is used for scoring. For example, a mother engaging in the screener may
indicate that she relates to both moderate and severe levels of a symptom, as portrayed by
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the animations, though the severe level will be used as her score. There is also an option
to choose none of the animations, should the mother feel none are relatable to how she
feels. This translates fairly well to a four-point Likert-scale: Normal/Absence of
Symptom, Mild Level of Symptom, Moderate Level of Symptom, Severe Level of
Symptom (with not applicable coded as a blank or omitted response).

4.2.1.1 General Psychometric Quality
Data collected via a national pilot study (Gorham, 2020) were analyzed using the
Rating Scale Model, an extension of the Rasch Model. Initially, it was determined that
response categories (Absent, Mild, Moderate, and Severe) did not advance in order as the
categories increased and the step calibrations failed to advance in order, meaning each
category was not, in turn, the most probable category. These results suggested that
respondents more clearly interpreted the rating scale as a three-point scale with categories
of Absent (1), Mild/Moderate (2) and Severe (4). As a result, response categories two
and three were collapsed.
Item and person level results indicated that the instrument has been successfully
developed as a set of items that define a unified construct of measurement. Table 4.3
summarizes the prominent results of the rating scale analysis. The item separation index
provides an indication of the spread of the sample of items in terms of calibration error
units. Here, the true (adjusted) test standard deviation is 5.92 times greater than the root
mean square calibration error (RMSE) and the reliability of the separation of the fifteen
items is 0.97. These statistics provide evidence that the items included in this instrument
are in fact defining a discernible line of increasing intensity. Overall, items were
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relatively ordered reasonably in accordance to the theory informing development. The
mean outfit of 1.01 for items suggests that items fit the measurement model well. In
reviewing the fit of individual items, it was discovered that no items showed dramatic
misfit (greater than 2.0).
Person separation and reliability of separation are examined to determine how
successfully persons are separated along the line defined by the items. The person
separation value of 2.07 and the reliability estimate of 0.81 (Table 4.3) indicate that two
statistically distinct levels of performance (strata) were realized by this model.
Considering the most basic purpose of this instrument is to distinguish persons showing
signs of probable mental illness from those who do not show signs of illness, this makes
practical sense. To address the degree to which each person’s measure is valid—the
person fit statistics, found in Table 4.3, were examined. Adequate fit implies that each
person’s response pattern conforms to the model. The mean fit statistics (infit and outfit)
indicate that, on average, persons fit the model well and responded consistently.
To supplement these results, dimensionality of the instrument was explored. A
principal components analysis showed the instrument to be essentially unidimensional,
with the first factor accounting for twenty-seven percent of the variance in the data,
providing evidence related to the internal structure. Correlation estimated between this
new instrument and a widely used postpartum depression screener was moderate r(431) =
.52, p < .001, but was speculated to be influenced by technical issues with the instrument
used for comparison, the Edinburgh Postnatal Depression Scale (EPDS) (Cox, Holden, &
Sagovsky, 1987). As previously stated, the new instrument is developed using a more
exhaustive list of symptoms and is specifically intended to measure areas of the construct
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of postpartum mental illness that the EPDS was not developed for. Indeed, a strong
correlation across all items is not the result desired. These findings shed light on
potential strengths of the newly developed tool, perhaps highlighting key symptoms for
screening but also identifying areas where this newly developed instrument may provide
a more comprehensive measure in contrast.
Table 4.3 Summary Statistics for Measurement Quality
Person
Scenario
Measures (logit)
Mean
-0.85
0.00
Std. Dev.
1.82
0.82
N
433
15
Infit
Mean
0.99
1.00
Std. Dev.
0.53
0.24
Outfit
Mean
1.00
1.01
Std. Dev.
0.60
0.28
Reliability of Separation
0.81
0.97
Separation Index
2.07
6.11
Degrees of Freedom
429
14
These results support further refinement of the scale. To better understand how
this method of screening, and specifically this instrument, functions for mothers of
different social identities rather than just at the aggregate, more comprehensive analyses
must be performed. The presented study aims to address the potential of observing
invariant measurement across race, postpartum status, home language, and age.

4.2.2 Data Collection
This study serves to identify generally problematic items and other
instrumentation issues, either confirming the use of items in the screener or identifying a
need for modification, prior to a clinical pilot study. A sample of participants was
recruited by way of snowball sampling via free social media (i.e., Facebook and
154

Instagram). To compete with algorithms governing the exposure of social media posts on
the used platforms, the recruitment post was shared three times each day (morning,
afternoon, and evening) for nearly the entire duration of the recruitment window. Any
person residing in the United States who was at least 13 years of age was eligible for
participation. The decision was made to not narrow the recruitment to only women
within the first twelve months postpartum to more likely obtain the sample size needed
for the planned analyses, which are intended to provide only initial support for the
validity of the interpretation of the instrument’s scores. A total of six-hundred fifty-eight
people engaged in the study during the three weeks that it was made available.
The pilot study was designed to be engaged with on a personal electronic device,
rather than at a doctor’s or clinician’s office. Overall, items included in the screener were
intentionally ordered to ascend in intensity (i.e., difficulty sleeping first and suicidality
last) but also to ensure that the most intense items (portraying symptoms of suicidality,
intrusive thoughts, and irritability/anger/rage) were not presented consecutively, perhaps
compounding in intensity and leading to participants stopping out. Basic instructions
were included for the new instrument’s section of the pilot study, judged to be between a
second and third grade reading level, demonstrated by a Flesch-Kincaid Grade Level
Readability index of 2.8 (Flesch, 1946):
For this section, choose the videos that best show how you have been feeling for
the past week. To choose a video, just click on it. You can pick more than one.
You can pick none.
After you make your choices, click the > > > to keep going.
Skip a question by clicking the > > >.
Remember to choose videos that best show how you’ve felt for the past weeks.
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The viability of providing instructions for this animated instrument without use of any
text will be explored in a future study once the psychometric quality of the instrument is
determined and a most final version is realized.
In designing the pilot study instrument, the tool was segmented into thirds. Three
forms were developed including demographic questions, a full-length version of an
existing widely validated postpartum depression screener (the Edinburgh Postnatal
Depression Scale)3, and ten of the fifteen animated items. One form including all
animated items was decided against to avoid testing fatigue, considering two scales and
several demographic questions were being administered in each form. All items were
optional for participants (i.e., only consent and non-disclosure statements were forced
response). The form design is presented in Table 4.4 and is supported by the fractional
design (Roskam & Broers, 1996). Each participant completed the informed consent and
non-disclosure agreements, the demographic questions, and the EPDS scale and was then
randomly routed to one of the three subsets of animated items. The full version of the
pilot study instrument is included in the Appendix.
Table 4.4 Pilot Study Form Design
Form Component 1
Component 2
Component 3
A
Demographic Items (9)
EPDS Items (10)
Animated Items
1-5, 11-15 (10)
B
Animated Items
6-10, 1-5 (10)
C
Animated Items
11-15, 6-10 (10)

EPDS item responses were collected to be used for a separate analysis, not
included in this manuscript.

3
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The initial sample that resulted from recruitment included 643 participants, of
which 624 agreed to meeting eligibility criteria and gave voluntary consent. Those who
did not give consent were exited from the pilot study. Six participants did not agree to
the non-disclosure statement item, were exited from the survey, and were therefore also
removed (n=618). Only participants who completed the pilot study (saw all items) were
retained, narrowing the sample to 477 respondents. Additionally, the fourteen males who
engaged in the pilot study, were removed from the sample, yielding a final sample of 463
participants.
After considering the essential questions of this research, the decision was made
to further narrow the sample to only those who identified as mothers and responded to
demographic questions relevant to the analyses, resulting in 6450 observations, composed
of 430 persons responding to fifteen items. The demographic composition of the
analyzed sample is shown in Table 4.5. This sample of mothers represented a wide age
range, with the average age of approximately 34 years. The majority of respondents
identified as White (81.3%) and most (96.5%) reported speaking English in their own
home. Half of the sample (58.3%) identified as postpartum (has given birth within the
past twelve months) and, interestingly, about half of respondents (46.6%) reported
currently experiencing a mental health condition. Anxiety was the most frequently
reported condition (43.6%) being currently experienced at the time of participation,
followed by depression (22.9%).
Once the final sample was determined, response data were reviewed to ensure
each item was sufficiently represented. Each scenario item was responded to by at least
249 persons (participation by item can be seen in Table 4.6).
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Table 4.5 Demographics of Mother Sample
Age
74

20
33.88
Race/Ethnicity (percentage)

7.933

African American or Black

2.5

American Indian or Native Alaskan
Asian
Hispanic or Latino/Latina/Latinx
Multi-racial
Native Hawaiian or Other Pacific Islander
Other
White

0.5
4.1
6.5
3.9
0.7
0.5
81.3

Mental Health Status (percentage)
Currently experiencing condition

46.4

Not sure if experiencing condition

26.6

Not currently experiencing condition

27.0

Anxiety

43.6

Bipolar Depression

2.1

Depression

22.9

Obsessive-Compulsive Disorder

3.0

Other: ADHD
Other: Rage
Other: PTSD
Other: Postpartum Depression

0.5
0.2
1.4
1.4

Other: Postpartum Anxiety

0.5

Other: Postpartum Rage
Other: Derealization/Depersonalization
Disorder
Other: Seasonal Affective Disorder
Other: Borderline Personality Disorder
Language Spoken at Home (percentage)
English
Language other than English
Postpartum Status (percentage)
Gave birth in last twelve months
Has not given birth in last twelve months

158

0.5
0.2
0.2
0.2
96.5
3.2
53.8
46.0

Table 4.6 Response Count by Animated Scenario
Scenario
Count

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

280

261

281

283

277

249

268

274

257

274

268

252

269

283

257

4.2.3 Analytic Framework
For the animated screener to be a successful measure of probable postpartum
depression for all mothers, it must measure the construct invariantly regardless of person
characteristic (e.g., race, ethnicity, age, socioeconomic status, etc.). To investigate the
degree to which this property holds for the instrument, two analyses were completed: an
analysis of differential item functioning (DIF) through an item response theory
framework, and an analysis of instrument dimensionality via multigroup confirmatory
factor analysis (MG-CFA).

4.2.3.1 Differential Item Functioning
To investigate potential bias with reference to various segments of the sample, the
animated screener items were analyzed via the Rasch measurement model (Linacre,
1989) using the Facets software (Linacre, 2019). Presently, the use of this method is
widespread, especially in the medical field (Linacre, 2019). The Rasch model, as a
unidimensional latent trait model, operates based on the principle that the data being fit to
the model are arranged in successive order on one single continuum (Rasch, 1980). In
the simple case of dichotomous data, according to the Rasch model, a person’s
probability of responding to an item correctly is derived from the person’s ability or
amount of the latent trait and the item’s difficulty. Equation 4.1 illustrates the probability
of responding correctly (x=1) for a person n on item i:
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[4.1]

where )! is the ability of person n (or their amount of the latent trait) and *" represents
the difficulty of item i.
Specifically, an extension of this model, the Rating Scale Model (Andrich, 1978;
Masters, 1982), was employed to analyze the animated screener data. Conceptually, in
the context of this research, the Rating Scale Model allows for the calibration of the
fifteen scenario items onto a scale of increasingly severe postpartum mental illness on
which syndrome severity for individual mothers can be measured, with a goal of realizing
a single variable collectively defined by these scenarios (Wright & Masters, 1982, p. 17).
Item difficulty and person ability, under this framework, are measured in terms of
logit, or log odds, values. For a case where a mother n with a certain mental illness level
) will select response category k for item i, the estimation of the logit value can be
expressed as:
,-. /.

.!"#
!"(#%&)

0 = )! − 2" − 3/

[4.2]

where Pnik is the probability of observing response category k for person n on item i, Pni(k1)

is the probability of observing response category k-1 for person n on item i, )! is the

ability of person n, Di is the difficulty of item I, and Fk is the difficulty of moving from a
response category of k-1 to k. These estimated levels of person ability and item difficulty
comprise the logit scale: an equal interval scale ranging from −∞ to ∞, by which the
change in logit can be interpreted similarly regardless of location on the scale (i.e., a
person moving up one logit in ability means the same thing at the bottom on the logit
scale as it does at the top of the logit scale). Theoretically, in the context of this research,
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−∞ logits would represent the complete absence of postpartum mental illness, while ∞
logits would represent the most profound level of postpartum mental illness; however, in
practice, most logit scales range from negative five to five.
The Rating Scale Model can be further expanded to include characteristics of
respondents. With this Many-Facets Rasch Model, it becomes possible to identify items
that behave unexpectedly for specific subgroups of people. Via the Many-Facets Rasch
Model, estimations of item difficulty and person ability overall and at the subgroup level,
in terms of logits, are realized through the iterative process of joint maximum likelihood
estimation. For a case where a mother n with a certain mental illness level ) will select
response category k for item i, the estimation of the logit value can be expressed as:
.!"+#

,-. /.
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[4.3]

where Pnijk is the probability of observing response category k for person n on item when
person n is of a racial identity (Rj), Pnijk-1 is the probability of observing response
category k-1 for person n of said racial identity on item i, )! is the ability of person n, Di
is the difficulty of item i, and Fk is the difficulty of moving from a response category of
k-1 to k.
Other important indices to consider resulting from the employment of the Rating
Scale Model are the separation index and the reliability of separation coefficient. The
former, which is defined as
01

6" = 02"

[4.4]

"
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where SAi is the adjusted standard deviation and SEi is the root mean square calibration
error, provides a measure for assessing the degree to which facets are separated along the
defined variable. The latter describes the degree of separation for the elements of a facet
(i.e., individual people, items, etc.) and represents the ration of true score variance to
observed score variance (Wright & Masters, 1982) and is illustrated as:
7=

03 ( )402

[4.5]

03 (

where, for a given facet, 825 represents the observed variance of element difficulty
among calibrations, and MSE is the mean of calibration error variances for each element.
In other words, this measure estimates how reliably the items separate the people or the
people separate the items. These measures are estimated for additional facets included in
the Many-Facets Rasch model as well.
Measures of person fit provide support for the consistency of the scale within
subgroups. Providing an unstandardized fit statistic, the mean square represents the
average squared residuals for the person. In the case where squared residuals are
unweighted, this mean square statistic is referred to as the Outfit mean square statistic
(9" ) [Equation 4.6], which is useful for identifying people that do not fit the measurement
model.
9" =

(
∑)
!*& 7!"

[4.6]

8

Using these described measures, this rating scale analysis focuses on identifying
areas of potential differential item functioning for the animated instrument. A major
benefit of the rating scale analysis is that persons and items are both placed on the same
logit scale, allowing for person characteristics such as race, ethnicity, or age, to be placed
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on that scale as well. This allows for the exploration of how different groups of mothers
might perceive the items, overall, differently than others; i.e., how items might be
differently difficult for different groups of mothers. Differential item functioning (DIF)
was assessed to determine if any average person ability or item difficulty estimates
differed for different groups of respondents. For example, by looking at facets (e.g.,
persons, items, groups) located along the aforementioned logit scale, it would be ideal to
see both groups of White and non-White mothers at the same location, as opposed to one
group being higher on the scale than the other.
Under a Rating Scale Model framework, item bias (or differential item
functioning) is estimated by comparing the difference between the average observed and
modeled measure across groups. In this case, comparisons between White and nonWhite mothers, mothers who speak English in their homes and those who do not, and
mothers who identified as postpartum and those who did not will be of most interest. In
most cases, DIF is undesirable. For example, it would be undesirable for non-white
mothers to have more difficulty than white mothers in reporting feelings of rage, a
symptom that is highly stigmatized. Interestingly, however, significant differences in the
estimated difficulty of items between postpartum and non-postpartum mothers may have
practical usefulness. Two criteria are typically used in identifying items with DIF: 1) the
difference between groups in the estimated measure for an item is greater than .5 logits,
and 2) the probability of DIF being due to chance is less than .05; i.e., p < .05 (Draba,
1977). As suggested by Randall, Sireci, Li, and Kaira (2012), because multiple pairwise
comparisons will be tested for significance (p < .05) under this omnibus hypothesis that
there is no DIF present for this test, the Bonferroni method for addressing type one error
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rate inflation (i.e., the detection of a false significant finding) was used (p. 6). To this
point, statistically significant DIF effects will be evaluated against a significance level of
p < .05 divided by the number of pairwise comparisons; i.e., the number of scenarios (p <
.003).

4.2.3.2 Dimensionality
Along with evaluation of DIF, it is also important to assess the degree to which
dimensionality of the instrument is invariant across groups. If a measurement tool, such
as a screener in this case, is unidimensional, that means all items measure one construct,
or dimension. This general explanation can be taken a step further, as items of a
purported unidimensional test should behave the same across all subgroups of the
measured population. That is, the dimensionality of the test should hold for all who it is
intended to be used with. To explore the potential for unanticipated dimensions or
variation in dimensionality across subgroups, a multi-group confirmatory factor analysis
(MG-CFA) was employed. Analyses were performed using item response data and selfreported racial identity for each respondent. Language spoken at home was not used for
this analysis, as the sample size of the ‘non-English speaking’ group was too small
(N=14).
Factor analysis provides a technique for describing latent (unobservable) traits or
variables using a set of observed indicators. The proportion of total variance that is
shared among indicators is referred to as communality, which translates into the percent
of indicator variance which is potentially explained by factors, or latent traits underlying
observed performance. The overarching goal of factor analysis, whether exploratory or

164

confirmatory, is to understand the attribution of a latent trait to measured performance on
a set of indicators. For example, in this case we seek to understand how level of
postpartum depression, a latent variable, relates to performance on the animated
screener’s items (observed indicators).
Specifically, CFA models are performed when a hypothesized structure based on
theory is already known. CFA models are identified a priori, resulting in one exclusive
solution, or set of parameters, though it is important to note that no solution regarding a
latent variable should be accepted as the only solution; i.e., though a given CFA model
might describe the latent variable of postpartum depression well, there are theoretically
an infinite number of other models that could describe the latent trait just as well (Kline,
2016, p. 189). Standard CFA models require that:
1) Indicators are continuous with two causes: a latent variable and an error term
(similar to true score theory, which suggests that an observed score is the sum of
true ability and some amount of error)
2) Error terms are independent of each other and the factors
3) All association are linear and the factors covary (Kline, 2016, p. 193)
Special cases apply to categorical indicators and will be discussed later in this section.
In specifying a CFA model, a process which is theory-driven, the researcher must
specify a priori the representation of hypothesized relationships among indicators and
latent variables. The path diagram in Figure 4.4 shows an example CFA model for six
observed indicator variables and two factors.

165

In this example model, two factors or latent variables, denoted by =, are realized
through the common variance of indicators and x1 through x6 represent the observed
variables, or indicators, which are regressed onto the latent variable to estimate their
relationship. This relationship is represented by a regression parameter (>), commonly
referred to as a factor loading. Arrows between factors and indicators (

) represent

directional relationships measured by these pattern coefficients. For example, people
who have a greater amount of latent trait =, tend to have a relatively higher score on x1.
The double-headed arrow connecting the two factors (

) represents their covariance

or correlation (?).

Figure 4.4 Example CFA model path diagram
In this example of a simple structure, each indicator has an estimated relationship
with only one latent variable. The factor loadings of the first three indicators on the
second factor and those of the last three indicators on the first factor have been fixed to
zero. This implies that the model was specified under the hypothesis that factor one does
not influence those last three indicators fixed to zero, after controlling for the second
factor. The same can be said about the second factor and the last three indicators.
Nevertheless, weak correlations may exist between indicators across the two latent
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variables. This is captured in the factors’ estimated covariance or correlation. Lastly, the
smaller arrows below each indicator represent error (@), or disturbances, for reach
indicator; i.e., the variance of the indicator that is not explained by the latent variable.
In addition to the diagrammed representation, each of the indicator-latent variable
relationships can be expressed in equation form:
$,
$5
$;
$<
$=
$>

= :, + >,, =, + @,
= :5 + >5, =5 + @5
= :; + >;, =; + @;
= :< + ><5 =5 + @<
= := + >=5 == + @=
= :> + >>5 => + @>

where :! represents the estimated intercept of Xn when the latent variable =! equals zero.
When indicators are item scores (continuous), this intercept is an estimated measure of
item difficulty. Likewise, the factor loading coefficient >! is an estimate of item
discrimination for the corresponding indicator. Polytomous item response variables (not
one correct response) are treated slightly differently and will be discussed later in this
section.
A matrix of observed scores for all persons and indicators informs the estimation
of parameters within the common factor model,

[3.7]
where :" is the mean of the item i, >"/ is the regression coefficient (factor loading) for
item i and latent variable k, =:/ is the score for person j on the latent variable k, and B:"?
represents the error term (i.e., the variance that is not accounted for by the model) for
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person i and item j. Moreover, the common factor model can be simplified to the factor
analysis data model for a given person i
C = D + EF + G,

[3.8]

where C is a random n x 1 vector including the responses of person i on each item, one
through n, D is an n x 1 vector of item mean scores, and E is an n x m matrix of constants
which includes factor loading coefficients for each item i on each latent variable k.
Because the predictors of this linear regression model (=) are latent (i.e.,
unobserved), typical regression methods are not applicable. As a result, models are fit to
the observed variables’ covariance matrix. These observed parameters are used to
determine if the data are consistent with theory through the estimation of factor loadings.
By constraining the model in certain ways, the researcher is forcing the observed data to
be consistent with the theory specified a priori. The fit of this model to the data
determines the appropriateness of the theory given the sample data.
In identifying a CFA model, two requirements must be met: every latent variable
must be scaled, and the degrees of freedom for the model must be greater than or equal to
zero. The latter has to do with the number of observations in the data and the number of
parameters being estimated. There must be at least as many observed values as there are
predicted values. The former relates to how a latent variable does not have a scale
associated with it; i.e., it is not observed or directly measurable. The scale must be
intentionally set.
Two approaches are commonly used. In the reference variable method, the factor
loading between the latent variable and an indicator variable (usually the first) is
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constrained to equal one. Remaining parameters are freely estimated. Alternatively,
factors can be standardized by constraining their variance to one. With this method, all
pattern coefficients are freely estimated; however, variance of the factors cannot be
evaluated. Though both methods typically produce the same results, with a few
exceptional situations, the basis for the choice in method lies in what is most desired as
output. For an analysis comparing the variance of the latent variable across groups, it
would be superfluous to fix the variance of the latent trait and far more sensible to allow
this variance to be estimated for each group.
The animated instrument is hypothesized to be a unidimensional measure where
each item depends on one factor and measurement errors are independent; i.e.
uncorrelated. Based on the theory underlying the development of the scale, it is
presumed that postpartum depression is a latent trait explaining variance in symptom
level which is represented by performance on the indicators; i.e., the scale items. For a
standard CFA model, at least three indicators should be included for the single factor.
This guideline is satisfied by the fifteen animated items that will serve as indicators of
one postpartum depression factor.

4.2.3.2.1 Multi-group confirmatory factor analysis (MG-CFA)
Measurement invariance, the desired outcome of this analysis, indicates that the
same construct is being measured across specified groups or occasions. Muthén and
Muthén (1998-2019) recommend the multi-group CFA (MG-CFA) procedure for
evaluating the measurement invariance of categorical (ordinal) variables in the context of
group comparisons. Up to this point, methods for continuous indicators have been
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described. In the case of CFA, multi-group or otherwise, additional considerations apply
when data are categorical (with at most five categories), as is true of animated item
responses. Namely, rather than estimating one measure of item difficulty (H), thresholds
are estimated between each response category, representing the difficulty or amount of
the latent trait required to advance from one category, k-1, to the next, k.
Using robust weighted least squares estimation with theta parameterization, the
property of invariance was evaluated by testing a series of models in the order shown in
Table 4.7. Using this estimation method, each indicator is regressed onto the factor using
probit regression. Each model was fit to each group separately, evaluating
appropriateness of fit before moving on to the next, more restrictive model. Ultimately,
the fit of each model across groups indicates whether invariance at that specific level
(configural, metric, or scalar) has been realized. Multiple indices of model fit were
evaluated in addition to the chi-square difference test, as this particular measure is easily
influenced by sample size. The goal of the analysis was to determine if the instrument in
question measures the same construct using the same symptoms in the same way in both
groups; i.e., non-white mothers compared with white mothers. If a set of parameters
were constrained to be equal across groups, such as factor loadings for example, and the
model did not fit for both groups, the property of measurement invariance was found to
be violated. The MG-CFA models described in Table 4.7 were carried out in order, from
least to most restrictive, but only if the prior model satisfied measurement invariance; i.e.
only if the prior model appropriately fit for both groups.
In the context of postpartum screening, if configural invariance is supported, the
set of symptoms estimated to indicate the illness does not differ depending on group.
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Metric invariance supports the construct being represented by the same amount of the
symptoms equally across groups. Scalar invariance, on the other hand, supports groups
reporting the same average level of overall illness. (Xi & Tracey, 2017).
Table 4.7 Explanation of MG-CFA Models
Configrual Model
Model is estimated with factor loadings &
Is the construct being measured by the
thresholds free (estimated) across all
same set of symptoms across groups?
groups. The factor loading of the first
Does the same measurement model fit well indicator (or the most reliable indicator) is
in both groups?
fixed to 1 for each group, setting the scale
of the latent variable (marker method).
Factor means are fixed at 0 in one group
and free in other groups.
Metric Model
Is the construct represented by the same
amount of each symptoms across groups?

Factor loadings are constrained to be
equal across groups. The scale of the
factor is fixed at 1 in one group but is
freely estimated in the other group. The
first threshold of each item is constrained
to be equal across groups, while the
second threshold of the referent item is
held equal across groups. Factor
variances are freely estimated across
groups. Factor means are fixed at 0 in
one group and free in other groups.

Scalar Model
Is the average level of the construct the
same across groups?

Factor loadings and thresholds are
contrained to be equal across groups. The
scale of the factor is fixed to one in one
group and free in other group. Factor
means are fixed at 0 in one group and free
in other groups

The model specified for this analysis is shown in the path diagram in Figure 4.5.
Using the Mplus program (Muthén & Muthén, 1998-2019) measurement invariance
related to race was evaluated by fitting this model separately to the non-White and White
groups. Each model was evaluated against the baseline model (configural model) for
appropriateness of fit using a chi-square different test, the Root Mean Square Error of
Approximation (RMSEA), and the Comparative Fit Index(CFI). The DIFFTEST of
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MPlus can be used to test whether the most constrained model has worse fit than the
baseline model; i.e., the baseline model is a better model. In this case, a non-significant
finding indicates statistically significant invariance. A measure of practical significance,
change in CFI (∆J3K = J3K@ABCD"!C − J3KEF!BGHA"!CI ), is also commonly used for
evaluating fit of nested models and will be applied here to supplement the DIFFTEST.
RMSEA values of zero indicate the best possible fit between the population covariance
matrix and the estimated model implied covariance matrix. Values less than .08 are
typically considered reasonable, though less than .05 is more desirable (Kline, 2016).
CFI values, on the other hand, are optimal nearest 1.0, though values greater than .90 are
acceptable (Byrne, 2006). For measurement invariance to be realized, a non-significant
DIFFTEST and a change in CFI of less than or equal to -.01 (Cheung & Rensvold, 2002)
will be used as evaluation criteria.

Figure 4.5 Diagram of univariate MG-CFA model specification
4.3 Results
By way of the rating scale analysis, the fifteen animated items are oriented along
the logit scale from easiest to endorse to most difficult to endorse. The animated items
portraying overwhelm (Thoughts) and worthlessness (Trophies) were found to require the
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least amount of the latent trait to endorse, while the items portraying irritability (Soothes
baby), suicidal thoughts (Baby without her), and inability to cope with persistent
disturbing thoughts (Intrusive thoughts) required the most of the latent trait to endorse.
Most of the sample was located at or just below the average logit value (zero), meaning
these individuals reported an average amount of the latent trait. About half of items were
located in this region of the logit scale, with two items measuring a lesser amount of the
trait (lower logit value) and six items measuring relatively greater amounts of the trait.
Items were found to be ordered in alignment with the theory that undergirds the
development of the scale.

4.3.1 Differential Item Functioning
Data were fit using the Many-Facet Rasch model, including persons, race,
postpartum status, language and items. The prominent statistics of this analysis are
shown in Table 4.8. Overall, the data fit the model well. The fit for the model is
favorable, with mean infit and outfit statistics equal to or near 1.0. The reliability of
separation, which is conceptually analogous to coefficient alpha, is statistically
significant for persons and items (p < .001), suggesting that there is a statistically
significant difference between elements of the facet. This measure is not significant for
race, postpartum, and language, indicating that there is no significant difference between
elements of the facet and these facets are not spread out or differentiated over the latent
variable overall.
Graphically, the variable map produced by the rating scale analysis, shown in
Figure 4.6, illustrates how the model estimates facet elements (persons, items, groups) to
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fall along the continuum of the latent trait. The logit scale, shown in the left-most
column of the figure is a measure of both difficulty of items and ability (or amount of the
trait) of persons. Here, this scale ranges from negative five to five.
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Table 4.8 Summary Statistics for Multi-Facet Rasch Analysis
Person
Item
Race
Postpartum
Language
Measure
Mean
SD
N
Infit
Mean
SD
Outfit
Mean
SD
Reliability of
Separation

-.81
1.83
430

.00
.83
15

.00
.01
2

.00
.03
2

.00
.05
2

.99
.53

1.00
.24

1.02
.04

1.00
.01

.92
.08

1.00
.60
.81
p < .001

1.01
.28
.97
p < .001

1.03
.04
.00
p = .88

1.01
.02
.00
p = .42

.93
.08
.00
p = .65

In the second column, the four hundred thirty respondents are organized. Persons
on the higher end on the logit scale are estimated to have a higher level of the measured
trait. Likewise, all fifteen scenario items presented by abbreviated name are displayed in
the sixth column. Those items nearer the top of the variable map are estimated to be
more difficult and require a higher level of the trait (e.g. depression) to endorse.
Columns three, four, and five show how the average ability of groups of respondents is
estimated, perhaps differentially, along the scale. The final column in the figure, ‘CAT.’,
represents the three rating scale response options, with the dashed (---) lines indicating
the point on the logit scale where the probability of persons selecting the next highest
response option is greater than the probability of selecting the next lower response option.
It is easily visible that within each group—race, postpartum, and home
language—subsets are in near alignment, indicating that they are predicted to have the
same level of ease or difficulty in responding to items; i.e., they require the same amount
of the trait. Moreover, no bias was found for race, L 5 (30, N = 433) = 19.6, p = .93,
postpartum, L 5 (30, N = 433) = 11.9, p = 1.00, or language L 5 (30, N = 433) = 11.9, p =
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1.00. A review of individual item statistics confirms the absence of bias across all items
for all groups and indicates that items were perceived similarly for respondents,
regardless of their racial identity, postpartum status, and home language.

Figure 4.6 Multi-facet variable map
4.3.2 Dimensionality
This exploration of the property of measurement invariance begins with testing
whether the dimensionality of the instrument is invariant between the reference group,
White mothers (‘White’), and the focal group, Non-White mothers (‘Non-White’). A
unidimensional model with one ‘postpartum depression’ factor was fit to both groups
simultaneously. For this model, no equality constraints were applied, with the exception
of the referent item’s factor loadings, set to one, and thresholds, set to be equal.
Estimated factor loadings for the configural model are presented for both the focal (>J )
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and the reference (>H ) group in Table 4.9. The first item of the instrument would be
chosen by default as the referent item; however, this item showed technical issues in
previous studies (Gorham, 2020). In comparison, the instrument’s second item
performed well during the initial rating scale analysis and qualitative evaluation (think
aloud protocols and alignment studies). For this reason, item two was chosen as the
referent item, fixing its parameter estimates to one in both groups and fixing the
thresholds to be equal in both groups. Factor loading and threshold estimates of all other
indicators were allowed to be freely estimated. By computer program default, the mean
of the factor for the reference group was fixed at zero. That of the focal group was
estimated (HJ = .246) with respect to the reference group. The focal group having a
higher amount of the latent trait is indicated by the positive mean.
Fit statistics for the configural model, which serves as the baseline model, are
presented in Table 4.10. Though the chi-square fit statistic was statistically significant,
the null hypothesis being tested is commonly rejected for large samples. The CFI value
for this model is acceptable and the RMSEA is rather desirable, indicating good model fit
(CFI = .924; RMSEA = .004). These findings support fitting a more constrained model
to the data, exploring metric invariance.
To test whether factor loadings are invariant across groups, parameter estimates
were constrained to be equal in both the Non-White and White groups. Here, the
DIFFTEST option in MPlus is used to compare the fit of this metric model to the baseline
configural model. By fitting a metric model, factor loadings are forced to be equal,
thereby allowing indices of model fit to indicate if this model is not appropriate for both
groups. Factor loadings and fit statistics are reported in Tables 4.9 and 4.10, respectively.
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5
(14) =
The chi-square difference test was not statistically significant in this case (LI"JJ

16.42, S = .29) indicating that forcing factor loadings to be equal did not result in worse
fit than allowing all parameters to be estimated freely. The RMSEA and CFI of the
metric model indicated sufficient fit for the model as well. With regard to practical
significance of this realized metric invariance, the change in CFI was computed (∆J3K =
0.92 − 0.93 = −.01), suggested practically significant measurement invariance.
Table 4.9 MG-CFA Results for Testing Configural, Metric, and Scalar Invariance
Configural
Metric
Scalar
WK
>J
>H
>J
>H
>J
>H
1 0.175 0.475*
.367*
.367*
0.365* 0.365*
2 1.000
1.000
1.000
1.000
1.000
1.000
3 0.183* 0.994*
1.035*
1.035* 1.037* 1.037*
4 0.991* 0.121*
1.092*
1.092* 1.095* 1.095*
5 0.778* 0.887*
.859*
.859*
0.862* 0.862*
6 0.204 0.519*
.399*
.399*
0.394* 0.394*
7 0.556* 1.112*
.930*
.930*
0.919* 0.919*
8 0.732* 0.789*
.785*
.785*
0.786* 0.786*
9 1.083*
0.67*
.809*
.809*
0.800* 0.800*
10 0.809* 0.932*
.915*
.915*
0.918* 0.918*
11 0.646* 1.043*
.934*
.934*
0.934* 0.934*
12 1.016* 0.797*
.850*
.850*
0.858* 0.858*
13 0.586* 0.914*
.834*
.834*
0.837* 0.837*
14 0.931* 0.793*
.841*
.841*
0.844* 0.844*
15 0.874* 1.287*
1.198*
1.198* 1.192* 1.192*
Evaluating scalar invariance required constraining factor loadings and thresholds
to be equal across groups. In this case, the equivalence of item difficulty (thresholds) and
item discrimination (factor loadings) between groups is being forced. Evaluation of
model fit determined that the model fit the data appropriately, even with these
constraints. Factor loadings and fit statistics are reported in Tables 4.9 and 4.10,
respectively. The DIFFTEST option in MPlus was used to determine the fit of this scalar
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model in comparison to the previously fit metric model. As can be seen in Table 4.10,
5
(42) = 39.43, S =
the result of the DIFFTEST was not statistically significant(LI"JJ

.58), suggesting that the constraints applied in the scalar model did not result in worse fit
when compared to the metric model. The change in CFI (∆J3K = 0.93 − 0.94 = −.01)
supports the practical significance of the measurement invariance realized at this stage of
the analysis.
In summary, when tested for configural, metric, and scalar invariance, the
instrument upholds the property of measurement invariance. These findings suggest that
the latent trait being measured, how items spread people along the latent trait
(discrimination), and the difficulty of items does not depend on whether a person in this
sample identified as White or Non-White.
Table 4.10 Goodness of Fit Statistics for Testing Configural, Metric, and Scalar
Invariance
5
5
!",$
(
Z[
LI"JJ
CFI
RMSEA (90% CI)
L
L
!"##
Configura 257.753
0.044 (0.031,
182
0.924
l
*
0.060)
264.674
0.040 (0.027,
Metric
196
16.42
14
0.931
*
0.050)
300.323
0.035 (0.021,
Scalar
238
39.43
42
0.938
*
0.050)
*Statistically significant at p < .01.
4.4 Discussion
The presented studies evaluate the degree to which the item difficulty and internal
structure of the animated instrument are invariant across race, postpartum status, and
home language. Differential item functioning was not detected for any of the items
across all groups. Internal structure, as assessed by multi-group confirmatory factor
analysis, was found to be invariant across race when the sample was divided into two
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groups: Non-White and White. From these results using this specific sample of mothers,
it can be inferred that the instrument overall is uniformly unidimensional, items spread
mothers along the latent trait continuum similarly, and items are not perceived as
differentially difficult across. Essentially, the instrument measures the construct of
postpartum depression in the same way for mothers regardless of racial identity, given the
specifics of the analysis.
Recall, contradictory to its intended interpretation, studies published during the
past decade have shown the EPDS to be multidimensional across the entire population,
and even differentially multidimensional with respect to specific groups within the
population (Milgrom et al., 2011; Coates, de Visser, & Ayers, 2016; Phillips et al., 2009;
Swalm et al., 2009). To this point, interpretation of the total score of the EPDS for the
purpose of detecting probable postpartum depression, relevant to the entire population of
postpartum women, is problematic. In addition, the sensitivity of the recommended
cutoff score for the EPDS does not hold for all women. A much lower cutoff score has
been found to be required for adolescent mothers, low income mothers, and mothers of
color, but has yet to be systematically addressed. (Price & Masho, 2014, p.765;
Venkatesh et al., 2014).
The results of the DIF analysis and the MG-CFA address these areas for
improvement related to the performance of the currently most widely used screening tool.
The items included in the animated instrument are invariantly difficult across groups of
White and non-White mothers as well as groups of mothers who speak English at home
and those who do not, suggesting that the level of postpartum depression required to
endorse an item at a certain level is the same in both groups. Moreover, the
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unidimensional structure of the instrument holds across groups formed by racial
identities, indicating that the same construct is measured the same way for both White
and non-White mothers.
Due consideration must be given to the limitations of the presented studies. Few
threats to the internal and external validity of the experimental design exist and provide
motivation for future research. Data collection was certainly limited by the lack of
representation with respect to age and race/ethnicity. Ideally, the pilot study sample
would have included adolescent mothers, though recruitment efforts were unsuccessful at
reaching this part of the population. A second pilot study should be conducted with the
revised version of the screener (e.g., redefined rating scale categories). Recruitment
efforts should be modified to promote greater access, perhaps delivering the screener in
person in locations where historically marginalized populations are able to participate
more conveniently. Free clinics, often visited by mothers of lower income status, may
also be a beneficial venue for recruitment.
Selection bias must also be addressed as a limitation of this research. Those who
participated in this study were only those individuals who had access to certain social
media platforms and accounts (the researcher’s and the accounts of anyone who shared
the recruitment post). Moreover, participation was voluntary and uncompensated (due to
financial restrictions), meaning that those who participated felt motivated and able to and
also were able to spare the few minutes required for responding. Mothers working
multiple jobs, for example, may not have selected into the study due to the
uncompensated sacrifice in time. Furthermore, those who feel intense stigma related to
mental health may have chosen not to participate, excluding a portion of the population.
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It is also important to note that diagnostic criteria, clinical practice, and societal
influences on mothers are ever changing. With this in mind, investigations of practical
usefulness, clinical accuracy, and psychometric quality should be revisited on a continual
basis.

Overall, the presented studies show promise for the instrument, demonstrating

the absence of differential item functioning and highlighting the opportunity to improve
measures across racial identities. Most importantly, there is ample reason to believe that
using animated scenario-based items to measure the construct of postpartum depression
in a screening context is a viable option for practice and a method that deserves
additional research. Additional research related to the practicality of this method of
assessment and its potential to increase access and fairness in receiving care for mental
health conditions is needed.
In a more general sense, the presented findings suggest that the transition from
paper-based screening to a more innovative approach to assessment may be more
accessible and relatable, showing benefits above and beyond that of traditional check-thebox type questionnaires. Using animation for assessment in a clinical setting or
otherwise shows promise and should be further explored as a means to better assess the
population and especially historically marginalized groups.
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CHAPTER 5
REFLECTION

5.1 A Need for Change
The studies presented throughout the previous chapters describe the development
and psychometric evaluation of a promising method for measuring the psychological
construct of postpartum depression. Up to sixty percent of mothers experiencing
symptoms of postpartum depression are missed by standardized screening according to
the Center for Disease Control (Ko, Rockhill, Tong, Morrow, & Farr, 2017). Gone
unidentified or untreated, this psychiatric condition can have dire consequences for
mother, and in some cases baby, and can take a significant toll on relationships and
support networks (AWHONN, 2015, p. 687; Kozhimannil & Kim, 2014, p.755; MeterBrody, Boschloo, Jones, Sullivan, & Penninx, 2013, p.465). Long-term implications for
children of mothers with postpartum depression, especially those not treated, have also
been discovered to be of significant consequence (AWHONN, 2015, p. 687; Patel,
Bailey, Jabeen, Ali, Barker, & Osiezagha, 2012, p. 534). Tools currently used to screen
for postpartum depression across the globe are limited in their ability to measure this
construct invariantly with respect to person characteristics such as race and language
(Coates, de Visser, & Ayers, 2016, p. 1016; Kwan, Bautista, Choo, Shirong, Chee, Saw,
Chong, Kwek, Meaney, Rush, & Chen, 2015, p.28; Milgrom, Mendelsohn, & Gemmill,
2011, p. 306; Phillips, Charles, Sharpe, & Matthey, 2009, p. 107; Price & Masho, 2014,
p.765; Swalm, Brooks, Doherty, Nathan, & Jacques, 2009, p. 515, 520; Venkatesh,
Zlothick, Triche, Ware, & Philipps, 2014, p. e48). Overall, these instruments are
screening for a set of symptoms that may not sufficiently represent the experience of
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mothers today (Ben-David, Jonson-Reid, & Tompkins, 2017, p. 992; Smith-Nielsen,
Matthey, Lange, & Skovgaard Væver, 2018, p. 1; Segre, & Davis, 2013). Access to
screening has also been cited as a practical issue for mothers who are unable to receive
the postpartum obstetric care they are entitled to (Thomas Ellis, Konrad, Holzer, &
Morrissey, 2009; McCabe-Beane, Segre, Perkhounkova, Stuart, & O’Hara, 2016, p. 300;
Batterham, Calear, & Christensen, 2013, p. 414). This new screening tool, using
animated scenario-based items as opposed to text, has shown potential to address these
limitations.

5.2 Summarizing Key Findings
Surveys with mothers and interviews with clinicians provided a clearer
understanding of the lived experience of postpartum depression to accompany the
varying definition of the condition. Mothers commonly spoke of feeling rage, feeling
isolated, and feeling like they had been possessed. These experiences informed the
development of scenarios and the selection of symptoms to be included in the screener.
Clinicians advocated for the importance of screening and mostly felt an improved
screening instrument would be beneficial to their work.
Through interviews with clinicians and mothers (think aloud protocols) it was
determined that the character developed specifically for this screener is relatable to a
limited but diverse sample of women. The scenarios themselves were regarded similarly.
A large bank of animated items was revised and sampled from based on these studies to
produce a pilot study form of the screener including fifteen scenarios measuring the
entire list of symptoms.
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The animated instrument was found to have rating scale utility and measurement
quality when evaluated based on the criteria defined by Linacre (1989) and Wright and
Masters (1982). Though a four-category rating scale was developed, it was found that a
three-category rating scale was more appropriate given the pilot study sample. The
collection of fifteen animated scenario items selected for pilot testing indeed defined a
single variable along which persons amount of postpartum depression could be measured
reliably. Initial evidence supporting the validity of the use of results for the intended
purpose (i.e., detecting probable postpartum depression) was also collected, showing
promise for the tool but also highlighting the need for more representative sampling
throughout all studies.
The piloted instrument was tested for differential item functioning using item
response theory and for measurement invariance via multigroup confirmatory factor
analysis. No differences in the quality of the items or the structure of the instrument were
realized. Though revisions to the items are required, as indicated by the analysis of rating
scale utility, it appears that this mode of assessment has the potential to measure the
construct of postpartum depression invariantly across race. Likewise, the performance of
this instrument may also not be dependent on home language.

5.3 Future Directions
Given these encouraging results, revisions to the instrument are imminent. It may
be most desirable to revise the sets of four animations that make up each scenario so that
they are more distinct; however, omitting one of the four animations from each item may
be a better option (i.e., removing a response category from the scale to create a three
category rating scale). Clinician input will certainly be sought out to make this decision.
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Additional items may be added to the instrument to allow for decisions to be made
regarding postpartum anxiety, obsessive-compulsive disorder, and bipolar depression. If
successful, all analyses of the instrument would need to respect this multi-dimensionality.
The inclusion of social determinants will be also explored to provide a more
comprehensive overview of a mother’s mental health and indicators of possible elevated
risk.
Once the scale is revised, think aloud protocol studies and a large-scale pilot study
will be employed to investigate the practical and psychometric quality of instrument. A
sample that is demographically representative of the populations of mothers in the United
States will be sought out using more inclusive recruitment methods (i.e., free clinics,
focused support groups, offering compensation). A wider sample of clinicians will also
be called upon. Efforts will be made to recruit mental health professionals, obstetricians,
family practitioners, and midwives.
Once the instrument is in its final form, a clinical pilot study will be pursued to
connect screener results to probable diagnosis. Clinicians will also be called upon to
assist in determining which response patterns would most likely result in the
determination of probable postpartum depression. The completion of these studies will
lead to the publication and licensing of the instrument and, ultimately, its use in clinical
practice.
It is hoped that this instrument will also be made available to women outside of
medical settings, perhaps even in the comfort of their own homes, via online delivery.
Potential methods for delivering the screener to mothers (e.g., embedding in patient
portals or electronic medical record systems) will be explored. The ethical implications
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and safety concerns associated with these platforms will be evaluated, paying special
attention to how results of screening are being transmitted immediately to medical
professionals, rather than lingering on the internet unseen.
To the field of measurement overall, this research makes a significant
contribution. By shifting from paper-and-pencil screening to an entirely new approach
utilizing technology, these results show that assessment can be successfully reimagined.
Clinically speaking, this instrument has potential to facilitate the inclusion of all mothers
(i.e., those historically minoritized and those not) into research related to maternal mental
health. The potential to provide access to screening to mothers who experience barriers
to postpartum care may also be realized. Further study is certainly required, but the
results of the presented studies show promise.

193

APPENDIX A
RECRUITMENT POSTCARDS
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APPENDIX B
PPD EXPERIENCE SURVEY
Q1 At any time after giving birth, did you experience postpartum depression

o Yes, and it was medically diagnosed (1)
o Yes, but I was not medically diagnosed (2)
o No (3)
Q2 Which of the options below best describes your race/ethnicity?

o American Indian/Native Alaskan (1)
o Asian (2)
o Black or African American (3)
o Hispanic (4)
o Multi-Racial, Not Hispanic (5)
o Native Hawaiian or Other Pacific Islander (6)
o White (7)
Q3 Is your native language something other than English?

o Yes, my native language is something other than English (1)
o No, my native language is English (2)
Q4 What is your age (in years)?
Exact age in years
0
Please slide the bar to indicate your answer
choice. ()

195

10 20 30 40 50 60 70 80 90 100

Q5 In which of the United States do you currently reside?
__________________________________________
Q6 Are you currently employed?

o Yes (1)
o No (2)
Q7 Were you employed when you gave birth to you children?

o Yes (1)
o Maybe (2)
o No (3)
Q8 Did you take a leave of absence (family medical leave or maternity leave) when you
had your child(ren)?

o Yes, with all of my children (1)
o Yes, with some of my children (2)
o No, I did not take a leave of absence (3)
Q9 Which of the following best describes your relationship/marital status?

o Married (1)
o Widowed (2)
o Divorced (3)
o Separated (4)
o Never Married (5)
o In a committed relationship (not married) (6)
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Q10 What is your general perception of motherhood?

o I am always or almost always happy at a mom (1)
o I am often happy as a mom (2)
o I am sometimes happy as a mom (3)
o I am rarely happy as a mom (4)
o I am never or almost never happy as a mom (5)
Q11 How long ago was your most recent experience with postpartum depression?
▼ Less than 1 year ago (1) ... Longer than 15 years ago (5)
Q12 Which child's birth is related to your postpartum depression? Select all that apply.

▢ 1st birth (1)
▢ 2nd birth (2)
▢ 3rd birth (3)
▢ 4th birth (4)
▢ 5th birth (5)
▢
Other (greater than 5th) (6)
________________________________________________
Q13 At what point, postpartum, were you diagnosed with postpartum depression (in the
most recent case)? If you were not medically diagnosed, please indicate when you
realized you likely had postpartum depression.
▼ Less than 6 weeks after giving birth (1) ... I'm not sure, but probably more than twelve
months after giving birth (12)
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Q14 Are you currently being treated for depression, postpartum or general?

o Yes, I am being treated for postpartum depression (1)
o Yes, I am being treated for general depression (2)
o No, I am not being treated for any depression (3)
Skip To: Q16 If Are you currently being treated for depression, postpartum or general? = No, I am not
being treated for any depression

Q15 If yes, how would you rate the current level of your condition over the past seven
days?

o Mild (1)
o Moderate (2)
o Severe (3)
o Profound (4)
Q16 For your obstetric care, do you see a doctor, licensed midwife, or other medical
professional?

o Doctor (Obstetrician) (1)
o Certified Nurse Midwife (2)
o Other (3) ________________________________________________
Q17 Did you enlist the help of a doula for the birth related to your most recent
postpartum depression?

o Yes (1)
o No (2)
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Q18 Describe the moment that you knew you (probably) had postpartum
depression? Where were you, what was happening around you, what event
occurred? Please be as descriptive as possible.
________________________________________________________________
Q19 How did postpartum depression make you feel? Please be as descriptive as you are
comfortable with.
________________________________________________________________
Q20 What symptoms of your postpartum depression were most defining? For example,
one might say “I really knew I had postpartum depression because I felt __” or “I had
__.” If someone else alerted you to your condition (perhaps a spouse or family member),
you may include that as well.
________________________________________________________________
Q21 If you saw a woman who was experiencing the same condition as you, what do you
think you would see? How would she look, feel, interact with her family, interact with the
world around her, etc.?
________________________________________________________________
Q22 If a woman told you that she thinks she has postpartum depression but isn’t sure,
what would you say to her?
________________________________________________________________
Q23 What tools/methods were used to diagnose your postpartum depression?
________________________________________________________________
Q24 How did you feel about the tools/methods used to diagnose your condition? Were
you satisfied with them or not, and how so?
________________________________________________________________
Q25 How do you feel your postpartum depression affected your relationship with your
baby?
________________________________________________________________
Q26 How did postpartum depression affect your relationship with other people?
________________________________________________________________
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Q27 How did postpartum depression impact your day-to-day life?
________________________________________________________________
Q28 Would you like to enter the raffle for a chance to win a $25.00 Amazon giftcard?

o Yes (1)
o No (2)
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APPENDIX C
TAP SCRIPT FOR USE WITH MOTHERS
Hello, my name is Amanda Gorham and I appreciate you giving your time today to
participate in this session. Before we begin, can I please have your signed consent form?
Thank you.
You can have a seat here. You can take a water if you’d like. I’ll start by reading from a
script. This is to make sure each person that participates in these sessions receives the
same information and directions.
For the duration of your session, I will be observing you as you complete an online
postpartum mental health screener. I’m going to ask you to “think aloud” the entire time,
meaning that I’d like you to speak your thoughts aloud as you see the material in the
screener and move through the different parts. You might have thoughts about something
being confusing, how you are understanding something or don’t, what you think
something means and whether that’s clear, or you might even find something to be
difficult or uncomfortable for you. All of those thoughts are important to share. Your
insight will help to create a final version of this screener that is well suited for many
moms across the country—hopefully all moms.
I will remain mostly silent during your session; however, I may prompt you to think
aloud if you fall silent for a time. I may also ask clarifying questions at the end. You’ll
see me taking notes—I am recording my observations of how the screener is acting for
you—not how you are performing in any way. I want you to know that this is an
evaluation of the tool, not of you.
The only data that will leave this session today is these notes, which I will scan and store
in a secure online portal. Your actual responses to the screener will not be stored, as they
are not of interest.
Do you have any questions before we start?
You’ll use this tablet to complete the screener. I’m going to give you instructions now
on how to complete the screener. Once I finish the instructions, you should begin the
screener and begin thinking aloud. I’ll tell you at this time that if at any point you
become uncomfortable, you do have the right to withdraw from the study as indicated in
your signed consent form. Just let me know that you’d like to stop at any time.
[screener instructions]
Debrief (after completion of screener): Thank you very much for sharing your thoughts
with me. I have a few follow up questions I’d like to ask based on the observations I
made.
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[follow up questions]
Well that’s all for our time today. Do you have any questions for me?
Before you leave, let’s get you a gift card. Would you like one for Amazon or Dunkin
Donuts?
Thank you again! It was a pleasure speaking with you.
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APPENDIX D
TAP SCRIPT FOR USE WITH CLINICIANS
Hello, my name is Amanda Gorham and I appreciate you giving your time today to
participate in this session. Before we begin, can I please have your signed consent form?
Thank you.
You can have a seat here. You can take a water if you’d like. I’ll start by reading from a
script. This is to make sure each person that participates in these sessions receives the
same information and directions.
For the duration of your session, I will be observing you as you complete an online
postpartum mental health screener. I’m going to ask you to “think aloud” the entire time,
meaning that I’d like you to speak your thoughts aloud as you see the material in the
screener and move through the different parts. You might have thoughts about something
being confusing, how you are understanding something or don’t, what you think
something means and whether that’s clear, or you might even find something to be
difficult or uncomfortable for you. You might also have thoughts about the functionality
of the screener. All of those thoughts are important to share. Your insight will help to
create a final version of this screener that is well suited for many moms across the
country—hopefully all moms.
I will remain mostly silent during your session; however, I may prompt you to think
aloud if you fall silent for a time. I may also ask clarifying questions at the end. You’ll
see me taking notes—I am recording my observations of how the screener is acting for
you—not how you are performing in any way. I want you to know that this is an
evaluation of the tool, not of you.
The only data that will leave this session today is these notes, which I will scan and store
in a secure online portal. Your actual responses to the screener will not be stored, as they
are not of interest.
Do you have any questions before we start?
You’ll use this tablet to complete the screener. I’m going to give you instructions now
on how to complete the screener. Once I finish the instructions, you should begin the
screener and begin thinking aloud. I’ll tell you at this time that if at any point you
become uncomfortable, you do have the right to withdraw from the study as indicated in
your signed consent form. Just let me know that you’d like to stop at any time.
[screener instructions]
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Debrief (after completion of screener): Thank you very much for sharing your thoughts
with me. I have a few follow up questions I’d like to ask based on the observations I
made.
[follow up questions]
Well that’s all for our time today. Do you have any questions for me?
Before you leave, let’s get you a gift card. Would you like one for Amazon or Dunkin
Donuts?
Thank you again! It was a pleasure speaking with you.
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APPENDIX E
ALIGNMENT STUDY MATERIALS
A. Please indicate (x) which maternal mental health conditions correspond to each of the
listed symptoms (can be more than one).
Symptom

PPD

PPA

PPOCD PPP

PPBD

Difficulty sleeping
Irritability/anger
Intrusive thoughts
Sadness
Tearful/Crying and not knowing why
Constant/excessive worry, Rumination
Loss of interest in usual activities
Worthlessness
Change in appetite
Poor concentration
Feeling inadequate to cope with new infant
Suicidal thoughts
Overwhelm
Feeling detached/Numb
PPD: postpartum depression, PPA: postpartum anxiety, PPOCD: postpartum obsessivecompulsive disorder, PPP: Postpartum psychosis, PPBD: postpartum bipolar depression
B. How confident would you be making a clinical judgement about postpartum mental
illness (e.g., referral) based on this set of symptoms? Indicate your “percentage of
confidence” for each postpartum mental illness listed below, ranging from 0%-100%.
Postpartum Depression: ____
Postpartum Anxiety: ____
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Postpartum Obsessive-Compulsive Disorder: ____
Postpartum Psychosis: ____
Postpartum Bipolar Depression: ____
C. For each scenario, please order the four provided responses from most mild (1) to
most severe (4).
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
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APPENDIX F
THE EDINBURGH POSTNATAL DEPRESSION SCALE

207

APPENDIX G
PILOT STUDY INSTRUMENT
Standard: Consent and Instructions (3 Questions)
Standard: Demographic Questions (10 Questions)
Block: EPDS Questions (11 Questions)
BlockRandomizer: 1 - Evenly Present Elements
Standard: Any Mommy Form 1 (11 Questions)
Standard: Any Mommy Form 2 (11 Questions)
Standard: Any Mommy Form 3 (11 Questions)
Start of Block: Consent and Instructions
Thank you for your interest in participating in the research study titled “Evaluation of
Postpartum Screening”. This study is being done by Amanda Gorham, a doctoral student
from the University of Massachusetts Amherst. You are being asked to participate in this
study based on your response to the researcher’s recruitment ad on social media. Please
note that participation is open to any individual who is at least 13 years old and resides in
the United States.
The purpose of this research study is to evaluate the quality and performance of a newly
developed screener for postpartum mental illness. By agreeing to participate in this
study, which is entirely voluntary, you are agreeing to complete the following survey,
which includes a piece of the newly developed screener, along with questions from
currently used clinical questionnaires. Your participation should take no more than 15
minutes.
You may not directly benefit from this research; however, your participation in the study
will inform the development of an improved instrument for screening for postpartum
mental illness, contributing to improved diagnosis and treatment of all women.
It is important to acknowledge any known risks associated with this research
study. The researcher recognizes that a risk of breach of confidentiality always exists but
has taken steps to minimize this risk. These steps include:
·
Participants will not be asked to identify themselves at any time during the survey
·
Responses will be stored in a secure online portal ·
All data collected will be
destroyed at the conclusion of the research project
In addition to the above-mentioned risk, there is a chance that participating in this
survey could cause emotional discomfort based on the content of the screener. The
researcher is not qualified to provide counseling services and will not be following up
with participants after this study. If you feel upset after completing the study or find that
some questions or aspects of the study trigger distress, talking with a qualified clinician
may help. Should you experience these feelings, you may find it beneficial to reach out
to the National Suicide Prevention Lifeline (1-800-273-TALK). Those who would
describe themselves as postpartum (delivered a baby in the past twelve months) may also
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find it helpful to contact Postpartum Support International by calling the PSI Helpline (1800-944-4733) or by texting 503-894-9453. In case of an emergency, please call 911.
Your participation in this study is completely voluntary and you can withdraw at any
time. If you choose to withdraw during the study, data collected from you will be
destroyed promptly and will not be included in the research study. There are no penalties
or consequences of any kind if you decide that you do not want to participate.
If you have questions about this project or if you have a research-related problem, you
may contact the researcher, Amanda Gorham at agorham@umass.edu, or her advisor,
Jennifer Randall at jradall@educ.umass.edu. If you have any questions concerning your
rights as a research subject, you may contact the University of Massachusetts Amherst
Human Research Protection Office (HRPO) at (413) 545-3428 or
humansubjects@ora.umass.edu.

IC1 By clicking “I agree” below you are indicating that you are at least 13 years old, have
read this consent form and agree to participate in this research study. You are free to skip
any question that you choose. Please print a copy of this page for your records.

o I agree (1)
o I do not agree (2)
Skip To: End of Survey If By clicking “I agree” below you are indicating that you are at least 13 years old,
have read this... = I do not agree

IC2 STATEMENT OF NON-DISCLOSURE: I understand that I will be viewing material
that has not been released to the public and is still under development. By clicking
AGREE, I agree to not share any material or information (screenshots, content details,
etc.) that I see or receive as part of my participation.

o I agree (1)
o I do not agree (2)
Skip To: End of Survey If STATEMENT OF NON-DISCLOSURE: I understand that I will be viewing
material that has not been relea... = I do not agree

End of Block: Consent and Instructions
Start of Block: Demographic Questions
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We'd like to know a little about you. This will help us to make this tool the best it can be.

D1 What is your age in years?
________________________________________________________________

D2 How would you describe your race and ethnicity (select all that apply to you).

▢
▢
▢
▢
▢
▢
▢
▢

African American or Black (1)
American Indian or Alaska Native (2)
Asian (3)
Native Hawaiian or Other Pacific Islander (4)
White (5)
Hispanic or Latino/Latina/Latinx (7)
Not Hispanic or Latino/Latina/Latinx (8)
Other (9) ________________________________________________

D3 Are you a mom?

o Yes (1)
o No (2)
Skip To: D5 If Are you a mom? = No
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D4 Would you consider yourself to be "postpartum" (within a year of giving birth)?

o Yes (1)
o No (2)
D5 Do you speak English as your primary language at home?

o Yes (1)
o No, I speak a language other than English at home (2)
D6 How would you describe your gender identity? You might respond with male,
female, transgender, agender, genderqueer, non-binary, etc.
________________________________________________________________

D7 Are you experiencing a mental health condition currently?

o Yes (1)
o No (2)
o Not sure (3)
Skip To: D9 If Are you experiencing a mental health condition currently? = No
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D8 Which of the following mental health conditions are you experiencing?

o Depression (1)
o Anxiety (2)
o Obsessive-compulsive disorder (3)
o Bipolar depression (4)
o Other (5) ________________________________________________
D9 How did you find us?

o Instagram (1)
o Facebook (2)
o Other (3) ________________________________________________
End of Block: Demographic Questions
Start of Block: EPDS Questions
EPDSI For this section, please check the answer that comes closest to how you have
felt IN THE PAST 7 DAYS, not just how you feel today.
Instructions and questions for this portion of the instrument (10 questions) are from the
Edinburgh Postnatal Depression Scale (Cox, J.L., Holden, J.M., and Sagovsky, R. 1987.
Detection of postnatal depression: Development of the 10-item Edinburgh Postnatal
Depression Scale. British Journal of Psychiatry 150:782-786.)
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EPDS1 I have been able to laugh and see the funny side of things

o As much as I always could (1)
o Not quite so much now (2)
o Definitely not so much now (3)
o Not at all (4)
EPDS2 I have looked forward with enjoyment to things

o As much as I ever did (1)
o Rather less than I used to (2)
o Definitely less than I used to (3)
o Hardly at all (4)
EPDS3 I have blamed myself unnecessarily when things went wrong

o Yes, most of the time (1)
o Yes, some of the time (2)
o Not very often (3)
o No, never (4)
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EPDS4 I have been anxious or worried for no good reason

o No, not at all (1)
o Hardly ever (2)
o Yes, sometimes (3)
o Yes, very often (4)
EPDS5 I have felt scared or panicky for no very good reason

o Yes, quite a lot (1)
o Yes, sometimes (2)
o No, not much (3)
o No, not at all (4)
EPDS6 Things have been getting on top of me

o Yes, most of the time I haven't been able to cope at all (1)
o Yes, sometimes I haven't been coping as well as usual (2)
o No, most of the time I have coped quite well (3)
o No, I have been coping as well as ever (4)
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EPDS7 I have been so unhappy that I have had difficulty sleeping

o Yes, most of the time (1)
o Yes, sometimes (2)
o Not very often (3)
o No, not at all (4)
EPDS8 I have felt sad or miserable

o Yes, most of the time (1)
o Yes, quite often (2)
o Not very often (3)
o No, not at all (4)
EPDS9 I have been so unhappy that I have been crying

o Yes, most of the time (1)
o Yes, quite often (2)
o Only occassionally (3)
o No, never (4)
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EPDS10 The thought of harming myself has occurred to me

o Yes, quite often (1)
o Sometimes (2)
o Hardly ever (3)
o Never (4)
End of Block: EPDS Questions
Start of Block: Any Mommy Form 1
AMI.1 For this section, choose the videos that best show how you have been feeling for
the past week. To choose a video, just click on it. You can pick more than one. You can
pick none.
After you make your choices, click the > > > to keep going.
Skip a question by clicking the > > >.
Remember to choose videos that best show how you’ve felt for the past weeks.

AM1.1
Absent

Mild

Moderate

Severe

AM1.2
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AM1.3
Absent

Mild

Moderate

Severe

Absent

Mild

Moderate

Severe

Absent

Mild

Moderate

Severe

AM1.4

AM1.5

217

AM1.11
Absent

Mild

Moderate

Severe

Absent

Mild

Moderate

Severe

Absent

Mild

Moderate

Severe

AM1.12

AM1.13
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AM1.14

Absent

Mild

Moderate

Severe

Absent

Mild

Moderate

Severe

AM1.15

End of Block: Any Mommy Form 1
Start of Block: Any Mommy Form 2
AMI.2 For this section, choose the videos that best show how you have been feeling for
the past week. To choose a video, just click on it. You can pick more than one. You can
pick none.
After you make your choices, click the > > > to keep going.
Skip a question by clicking the > > >.
Remember to choose videos that best show how you’ve felt for the past weeks.
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AM2.11
Absent

Mild

Moderate

Severe

Absent

Mild

Moderate

Severe

Absent

Mild

Moderate

Severe

AM2.12

AM2.13
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AM2.14
Absent

Mild

Moderate

Severe

Absent

Mild

Moderate

Severe

Absent

Mild

Moderate

Severe

AM2.15

AM2.6
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AM2.7

Absent

Mild

Moderate

Severe

Absent

Mild

Moderate

Severe

Absent

Mild

Moderate

Severe

AM2.8

AM2.9
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AM2.10

Absent

Mild

Moderate

Severe

End of Block: Any Mommy Form 2
Start of Block: Any Mommy Form 3
AMI.3 For this section, choose the videos that best show how you have been feeling for
the past week. To choose a video, just click on it. You can pick more than one. You can
pick none.
After you make your choices, click the > > > to keep going.
Skip a question by clicking the > > >.
Remember to choose videos that best show how you’ve felt for the past weeks.

AM3.6
Absent

Mild

Moderate

Severe
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AM3.7
Absent

Mild

Moderate

Severe

Absent

Mild

Moderate

Severe

Absent

Mild

Moderate

Severe

AM3.8

AM3.9
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AM3.10
Absent

Mild

Moderate

Severe

Absent

Mild

Moderate

Severe

Absent

Mild

Moderate

Severe

AM3.1

AM3.2

225

AM3.3
Absent

Mild

Moderate

Severe

Absent

Mild

Moderate

Severe

Absent

Mild

Moderate

Severe

AM3.4

AM3.5
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